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PREFACE 


The  object  of  the  present  work, — for  while  so 
many  books  on  Auscultation  ah'eady  exist,  it 
may  be  necessary  to  explain  the  object  of  a  fresh 
candidate  for  public  favor, — will  be  perhaps  best 
explained  by  a  sketch  of  conversations,  in  which  I 
have  on  several  occasions  taken  part,  and  from 
which  the  notion  of  writing  it  may  be  stated  to 
have  in  great  measure  originated. 

"  I  want.  Sir,  to  learn  something  about  Aus- 
cultation," a  pupil  has  said  to  me;  ^'  what  book 
would  you  advise  me  to  read  ? "  ''  The  book  of 
nature,  Sir ;  go  to  the  bed-side,  and  to  the  inspec- 
tion room."  ''  Yes  !  but  I  know  nothing  about  it, 
and  I  want  some  little  information  beforehand." 
*^  Certainly  !  Read  Andral,  Bouillaud,  Laennec 
with  Forbes'  notes,  Hope,  Stokes,  Williams." 
"  Oh  !  but  I  have  not  time  to  read  half  of  them,  or 
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perhaps  really  to  study  one  of  them.  I  only  just 
want  something  to  give  me  a  little  insight  into 
the  matter,  and  then  I  mean  to  work  away  in  the 
wards."  "  Then  look  over  Martinet's  Manual, 
or  get  Sharpe's  little  compilation,  or  Spittall,  or 
Cowan's  Bedside  Manual,  or  Dr.  Newbigging's 
translation  of  the  exquisite  little  work  by  Barthe 
and  Roger."  ''  Well  1  I  have  got  one  of  those 
you  mention,  but  I  can  make  nothing  out  of  it. 
There  is  such  a  profusion  of  terms,  such  lots  of 
*  bruits  and  rales,'  that  I  cannot  get  on  at  all.  I 
wish  you  would  write  a  book  that  beginners  could 
make  use  of;  it  is  really  much  wanted  for  pupils, 
and  for  other  persons  who  have  been  out  of  the 
way  of  clinical  instruction  for  some  years." 

In  conversations  to  this  effect  I  have  on  several 
occasions  taken  part.  Whatever,  therefore,  may 
be  thought  of  the  judgment  of  the  individuals  in 
applying  to  myself  to  relieve  them  of  their  diffi- 
culties, and  howsoever  such  an  application  may 
be  regarded,  as  a  mere  incense-offering  to  my 
self-complacency,  the  difficulties  complained  of  I 
have  presumed  to  be  real.  I  know  indeed  that, 
after  the  perusal  of  works  especially  treating  of 
diseases  of  the  chest,  pupils,  and  practitioners  too, 
are  often  quite  incapable  of  instituting  an  ordinary 
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examination,  and  of  distinguishing  the  more 
common  physical  signs.  With  terms  they  may 
be  sufficiently  famihar;  the  theory  of  morbid 
sounds  may  be  not  unknown  to  them  ;  but  how 
they  are  to  ehcit  some  of  these  sounds,  and  how 
they  are  to  distinguish  others,  they  know  not. 
They  cannot,  in  fact,  practise  auscultation  and 
percussion  ;  and  they  are  unacquainted  with  the 
mode  of  setting  about  it.  How,  then,  is  this 
knowledge  to  be  attained  ?  Clearly  by  clinical 
instruction,  most  efficiently ;  by  the  precepts 
delivered  and  the  illustrations  offered  at  the  bed- 
side. But  it  unfortunately  happens,  that  com- 
paratively few  students  attend  to  these  instruc- 
tions, whether  of  precept  or  example,  and  that 
numbers  find  out  their  deficiencies  only  when  it 
is  too  late  for  them  to  devote  their  attention  to 
this  infinitely  most  desirable  mode  of  supplying 
them. 

It  has,  then,  appeared  to  myself  as  well  as  to 
others,  that  a  work  was  wanted,  in  which  should 
be  simply  explained  to  the  student  of  auscul- 
tation, not  merely  the  origin,  character,  and 
diagnostic  value  of  certain  physical  signs,  but 
also  the  manner  in  which  he  should  proceed  to 
elicit  them  ;  and  which  should  direct  him  how  to 


percuss,  as  well  as  state  the  indications  afforded 
by  percussion. 

It  may,  indeed,  be  asserted  that  all  this,  and 
much  more  than  this,  has  been  already  done  by 
several  preceding  writers.  It  may  be  so.  Still 
the  tyro  in  auscultation  is  at  a  loss.  Preceding 
writers  do  not  appear  to  have  afforded  the  required 
information  in  an  available  form.  The  present 
attempt  may  be  equally  unsuccessful.  But  though 
I  have  certainly  perused  nearly  all,  and  I  believe, 
with  one  or  two  exceptions,  all  the  works  which 
have  been  recently  published  on  diseases  of  the 
chest  in  the  English  language,  and  many  that 
have  not  been  translated,  I  know  of  no  writing 
which  approximately  answers  the  purpose  I  desire 
to  effect ;  unless  it  be  the  articles  "  Thorax,  explo- 
ration of,"  and  "  Auscultation,"  by  Dr.  Forbes, 
in  the  Cyclopaedia  of  Practical  Medicine.  Had 
these  articles  been  published  in  a  separate  form, 
and  been  somewhat  extended,  it  is  possible  that 
the  present  attempt  would  not  have  been  made, 
and  this  work  would  have  never  appeared  ;  though 
from  my  recollection  of  those  articles,  perused  a 
long  time  ago,  I  trust  some  useful  additions  may 
be  found  herein. 

I  cannot  forbear  here   to   recommend,   and   to 
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express  the  delight  I  derived  from  the  perusal  of, 
the  admirable  little  book  of  Barthe  and  Roger. 
It  contains  a  great  amount  of  information,  con- 
veyed in  a  very  agreeable  way ;  but  it  treats  of 
auscultation  alone,  and  is  in  some  other  impor- 
tant particulars  unsuited  for  the  object  I  have  in 
hand. 

That  object  is  not  to  attempt  to  teach  the 
practice  of  auscultation  and  percussion  ; — that  1 
feel  assured  can  be  attained  only  at  the  bed-side  of 
the  patient — but  it  is  to  point  out  to  the  student 
the  way  in  which  he  may  learn  it  by  himself. 
It  is  not  to  treat  of  the  diagnosis  of  thoracic 
diseases;  upon  that  I  profess  not  here  to  enter; 
but  it  is  to  point  out  the  physical  signs  of  those 
diseases,  and,  as  far  as  I  am  able,  simply  and 
intelligibly  to  explain  the  causes  of  those  signs ; 
it  is  to  instruct  the  beginner  in  the  mode,  by 
\vhich  he  is  to  obtain  a  knowledge  of  them,  as 
well  as  to  direct  him  how  to  interpret  them. 

Consistently  with  this  object,  I  have  desired 
that  my  statements  should  be  plain,  my  direc- 
tions distinct,  and  my  explanations  simple,  and 
devoid  of  anything  approaching  to  erudite  mystery. 
Consistently  with  this  object,  also,  I  have  thought 
it  desirable  to  avoid  all  quotations,  as  well  as  any 
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Statements  of  the  different  opinions  which  are, 
or  have  been,  entertained  upon  various  disputed 
points ;  which  I  have  thought  might  probably 
lend  to  perplex,  rather  than  instruct.  Upon  such 
questions  I  have  considered  it  preferable,  in  a 
work  purely  practical  and  elementary,  simply  to 
express  the  opinions  which  I  myself  entertain, 
and  which,  though  they  may  have  been  often 
expressed  before,  or  have  been  originally  derived 
from  others,  it  is  but  fair  to  state,  have  been 
adopted  by  myself  only  after  lengthened  consi- 
deration and  prolonged  experience. 

I  have  already  acknowledged  that  I  have  read 
most  of  the  works  which  have  been  separately 
published  in  these  realms  on  diseases  of  the  chest. 
From  each  author  I  hope  and  believe  I  have 
derived  considerable  information,  and  to  each, 
therefore,  I  have  to  express  my  obligation.  I 
am  willing  to  resign  every  novelty  to  each  writer 
who  may  lay  claim  to  its  paternity,  and  to  concede 
originality  to  all  who  may  esteem  it  theirs.  I 
make  no  pretension  to  novelty,  and  of  originality 
(excepting  in  regard  to  ray  errors)  I  make  no 
profession.  But  I  trust  that,  without  egotism,  I 
may  claim  the  privilege  of  an  independent  observer, 
and  of  an  unbiassed  expression   of  opinions,  de- 


rived  from  an  experience  of  more  than  fifteen 
years,  especially  devoted  to  the  practical  study  of 
diseases  of  the  chest ;  during  the  whole  of  which 
I  have  neglected  scarcely  a  single  opportunity  of 
examining  the  signs  of  disease  in  the  living,  or 
the  products  of  disease  in  the  dead  subject ;  and 
during  nearly  the  whole  of  which  I  have  possessed 
the  advantages  afforded  by  one  of  the  largest 
hospitals  in  the  British  dominions. 

With  the  exception  of  the  article  by  Dr.  Forbes, 
referred  to  in  the  body  of  the  work,  I  have  not 
made  a  single  extract  from  any  author ;  to  that 
article  I  have  referred  simply  for  the  purpose 
of  examining,  and  partially  copying,  the  author's 
regional  divisions  of  the  chest.  Though,  therefore, 
the  statements  herein  contained  may  have  been 
repeatedly  made,  and  the  opinions  herein  delivered 
may  have  been  again  and  again  expressed  by 
others  ;  and  though  I  may  have  seen  them  recorded 
by  one  or  a  dozen  writers ;  yet,  unless  it  be  so 
acknowledged  in  reference  to  any  particular  fact  or 
opinion,  I  believe  I  may  with  confidence  assert,  that 
I  have  given  no  directions,  of  which  1  have  not  by 
long  practice  proved  the  utility,  and  that  I  have 
made  no  statements,  which,  from  whomsoever  thev 
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may  have  been  originally  derived,  are  not  "  the 
result  of  my  own  observation.'^  Facts  and  signs 
are  matters  of  experience  and  of  observation ;  of 
these  I  have  not  hesitated  to  express  myself  with 
decision.  Explanations  of  facts  and  signs  are 
often  merely  matters  of  opinion  ;  of  them  I  trust 
I  have  ever  spoken  with  caution,  and  with  becom- 
ing deference  to  the  opinions  of  others.  At  the 
same  time,  when  I  have  entertained  settled  and 
decided  opinions  upon  any  debatable  question, 
with  whatever  difficulty  or  doubt  that  question 
may  be  surrounded,  I  have  thought  it  right  to 
give  expression  to  those  opinions  ;  while  upon 
some  matters,  the  explanation  of  which  appears 
to  me  to  be  still  involved  in  obscurity,  I  have  not 
hesitated  to  acknowledge  my  ignorance. 

I  have  thought  it  preferable  to  make  use  of  the 
terms  ordinarily  employed,  as,  though  open  to 
some  objection  as  stated  by  some  previous 
authors,  they  have  an  acknowledged  meaning 
among  auscultators,  and  are  so  generally  re- 
ceived, that  I  believe  the  changes  proposed  by 
those  writers  would  not  be  attended  with  any  ad- 
vantage, commensurate  with  the  confusion  which 
would  arise  from  their  introduction.    The  language 


of  auscultation  is  already  difficult  enough  to  the 
uninitiated ;  it  appears  therefore  unadvised,  par- 
ticularly in  a  work  intended  to  simplify,  to  in- 
crease the  difficulty  by  a  "  confusion  of  tongues." 
As  to  the  style  in  which  the  work  is  written, 
I  may  observe  that  my  chief  desire  has  been  to 
write  plainly,  so  as  to  be  intelligible  by  all.  I  have 
studied  utility  rather  than  elegance,  and,  if  capable 
of  attaining  the  "  apte  "  and  "  distincie,^^  I  have 
not  been  very  solicitous  about  the  "  ornate "  of 
the  Roman  orator.  I  have  written  for  those 
especially  who  are  engaged,  or  who  are  likely  to 
become  engaged,  in  the  practical  study  of  thoracic 
disease  at  the  bed-side  ;  and  I  have  written  for 
them  as  I  would  address  them,  in  a  familiar  and 
almost  colloquial  manner.  At  the  expense  of 
frequent  repetitions,  of  homely  phrases,  and,  it 
may  be,  of  some  literary  coarseness,  I  have  at- 
tempted strongly  to  impress  upon  the  mind  of 
the  reader  an  important  fact,  rather  than  to  polish 
an  expression  or  to  round  a  period.  Of  this  just 
complaints  may  perhaps  be  made  ;  but  it  must  be 
recollected  that  what  may  appear  grating  to  the 
ear  of  the  literary  critic,  may  be  smooth  and  easy 
to  the  less  refined,  and  that — to  borrow  the  simile 
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of  a  philosophical  writer  of  the  last  century — 
"  the  luxurious  receive  no  greater  pleasure  from 
their  dainties  than  the  peasant  does  from  his 
bread  and  cheese ;  but  the  peasant,  whenever  he 
goes  abroad,  finds  a  feast,  whereas  the  epicure 
must  be  well  entertained  to  escape  disgust.'' 

H.  M.  H. 

14,  St.  Thomas's  Street, 
Oct.  1845. 
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TO  THE  PRACTICE  OF 

AUSCULTATION, 


CHAPTER  I. 

PRELIMINARY  OBSERVATIONS  AND  DIRECTIONS. 

It  cannot  be  necessary  at  the  present  day  to 
insist  upon  the  advantages  of  auscultation  and 
percussion  to  the  practical  physician.  The  re* 
markably  rapid  improvement  which  has  recently 
taken  place  in  the  diagnosis  of  diseases  of  the 
chestj  which,  not  more  than  thirty  years  ago,  were 
the  most  obscure,  but  which  may  be  now  con- 
sidered as  among  the  most  easily  recognized 
affections  to  which  the  human  frame  is  liable, 
3 


26  PRELIMINARY    OBSERVATIONS 

is  almost  entirely  attributable  to  their  employ- 
ment. Their  importance  may  be  fairly  sup- 
posed now  to  be  generally,  if  not  universally, 
conceded.  It  is,  however,  as  I  conceive,  a  duty 
incumbent  upon  all  who  venture  to  write,  how- 
ever briefly,  upon  these  modes  of  investigating 
disease,  to  endeavor  to  impress  upon  the  mind 
of  the  student,  what  has  been  frequently  and  in 
various  ways  forced  upon  my  own  mind  ;  viz. 
that  it  is,  to  say  the  least,  highly  desirable,  if  not 
absolutely  essential  to  his  future  success  in  com- 
bating disease,  that  he  should  become  practically 
familiar  with  auscultation  and  percussion  while  at 
the  Hospitals.  They  require  much  time — much 
practice — much  training ;  in  other  words,  a  pro- 
longed education  is  necessary  to  their  advantageous 
employment.  When,  indeed,  facility  has  been  pre- 
viously attained,  and  confidence  already  acquired 
by  repeated  trials,  and  by  frequent  reference  to  the 
dead  body,  in  confirmation  of  opinions  formed 
during  life,  they  may  be  used  with  benefit  to  the 
patient  and  satisfaction  to  the  attendant,  in  pri- 
vate practice.  But  I  believe  that  skill  and  apti- 
tude in  their  use  are  rarely  acquired  in  private, 
and  that,  from  the  comparatively  limited  opportu- 
nities of  studying  morbid  anatomy  at  the  homes 
of  patients,  dexterity  and  confidence  are  not  often 
attained  except  in  public  institutions.  I  would 
therefore  earnestly  recommend  every  medical  pupil 
at  the  Hospitals  to  become  acquainted  with  the 
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practice  of  auscultation,  and  familiar  with  the 
products  of  disease  now,  while  he  is  able  to  do  so  ; 
as  I  feel  assured  that  he  will  never  regret  the 
time  expended  in  the  attainment  of  these  objects. 
If,  on  the  contrary,  the  present  opportunity  be 
allowed  to  pass  unimproved,  it  is  not  impossible 
that  he  may  never  enjoy  another,  and  it  is  highly 
probable  that  he  never  will  have  so  wide  a  field, 
or  so  suitable  a  time,  for  the  study  of  that  which 
he  will  find  of  vast  service  to  him  in  his  future 
course. 

1.    Cautions  as  to  the  conduct  and  demeanor  of 
the  examiner. 

Some  care  is  occasionally  necessary  lest  per- 
sons of  an  excitable  and  irritable  temperament, 
whose  chests  are  about  to  be  explored,  should 
be  alarmed  by  the  anticipation  of  the  exami- 
nation, the  nature  of  which  they  do  not  under- 
stand, and  the  trouble  and  fatigue  of  which 
they  consequently  exaggerate.  It  is  therefore  in 
such  cases  desirable,  that,  if  it  have  been  pre- 
viously made  known  that  an  examination  of  the 
chest  is  to  be  made,  the  process  should  be  repre- 
sented to  be,  as  it  really  is,  free  from  pain  and 
attended  with  little  inconvenience,  though,  if 
thoroughly  effected,  necessarily  occupying  con- 
siderable time.  With  the  same  view  of  not  ex- 
citing alarm  in  the  mind  of  such  nervous  indivi- 
duals, all  unnecessary  display  of  stethoscope  and 
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pleximeter,  and  parade  of  every  kind,  should  be 
avoided ;  otherwise  some  undefined  notion  of  an 
operation  may  be  produced,  and  the  patient  may 
become  unwilling,  or  unable,  to  submit  to  the 
ordeal.  If  everything  be  quietly  done,  and  all 
treated  as  a  matter  of  course,  and  managed  with 
delicacy  and  gentleness,  I  believe  very  few  persons, 
unless  exhausted  by  disease,  will  be  either  un- 
willing without  hesitation  to  submit  to,  or  unable 
without  injury  to  bear,  a  tolerably  minute  explo- 
ration of  the  chest. 

The  examiner  should  also  endeavor  at  the 
commencement  to  wear  a  cheerful  aspect,  and  be 
careful  not  to  allow  the  results  of  his  investiga- 
tion to  escape  him  in  the  hearing  of  the  patient, 
or  even  to  permit  them  in  any  way  to  affect  the 
expression  of  his  countenance,  each  shade  of 
which  is  sometimes  watched  by  patients  with  the 
most  intense  anxiety,  and  even  slight  changes  in 
which  occasionally  have  a  very  depressing  effect 
upon  susceptible  individuals. 

In  all  examinations  the  benefit  of  the  person 
examined  should  be  the  primary  consideration. 
— To  this  the  mere  gratification  of  the  curiosity 
or  interest  of  the  examiner  should  be  ever  made 
to  yield.  The  determination  of  a  nice  point  of 
diagnosis  should  never  be  allowed  to  interfere  with 
the  real  good  of  the  invalid.  When,  therefore,  pa- 
tients are  likely  to  become  seriously  exhausted  by 
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being  examined,  the  exploration  should  not  be  at- 
tempted, or,  if  already  commenced,  should  be  at 
least  temporarily  suspended  :  unless,  indeed,  the 
immediate  determination  of  a  particular  question 
should  itself,  and  at  that  time,  necessarily  involve 
the  benefit  of  the  person  examined.  This  caution 
is  more  particularly  necessary  in  hospital  and 
other  public  practice,  in  which  it  sometimes  be- 
comes necessary,  for  the  sake  of  the  patient,  and 
the  interests  of  humanity  itself,  to  restrain  the 
ardor  of  pupils  and  other  examiners. 

2.  Necessary  qualifications  of  the  student  of 
Auscultation. 

1.  A  certain  amount  of  knowledge  of  anatomy 
and  physiology  is  necessary  to  the  practical  aus- 
cultator.  It  is  absolutely  essential  that  he  should 
be  acquainted  not  merely  with  the  situation  and 
boundaries  of  the  heart,  lungs,  liver,  spleen,  &:c., 
the  course  of  the  large  vessels,  the  attachments 
of  the  diaphragm,  &z;c.,  but  that  he  should  be  also 
well  informed  in  the  physiology  of  the  circulation 
and  respiration. 

2.  Though  a  thorough  familiarity  with  the 
history  and  constitutional  symptoms  of  disease, 
its  morbid  anatomy  and  pathology,  is  not  in  the 
first  instance  necessary  for  the  successful  prose- 
cution of  the  study  of  the  physical  signs  of  tho- 
racic diseases,  as   both  may  be  assuredly  studied 

3* 
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conjointly  with  advantage  at  the  bed-side  of  the 
patient  by  even  the  tyro  in  medicine  ;  yet  some 
general  knowledge  of  the  ordinary  symptoms  and 
results  of  morbid  processes  is  requisite  for  the 
student  of  auscultation  at  even  the  very  com- 
mencement of  his  course.  If  he  possess  not  such 
information,  if  his  conclusions  are  derived  alone 
from  what  he  hears,  he  will  find  himself  frequently 
mistaken.  He  may  in  consequence  be  induced 
to  regard  physical  diagnosis  as  of  little  practical 
value,  and  to  desist  from  the  pursuit  of  that  which 
may  become  to  him  a  most  important  acquisition 
in  his  future  discrimination  of  disease. 

3.  It  is  also  clear  that  the  student  should  have 
some  general  acquaintance,  derived  from  reading, 
lectures,  or  clinical  instruction,  with  the  connection 
existing  between  certain  sounds  and  certain  forms 
of  disease.  He  should  know,  for  example,  that 
dulness  on  percussion,  a  crepitating  rattle  and  in- 
creased resonance  of  the  voice,  usually  accompany 
particular  stages  of  pneumonia,  and  that  a  rubbing 
noise  is  attendant  upon  some  forms  of  pleuritis 
and  pericarditis.  That  he  may  escape  the  dan- 
ger of  forming  too  hasty  an  opinion,  and  avoid 
the  error,  so  common  with  young  and  inexpe- 
rienced auscultators,  of  incorrectly  designating 
a  particular  sign,  and  consequently  of  misinter- 
preting its  import,  it  is  highly  desirable  that  he 
should  in  the  first  place  have  pointed  out  to  him, 
either  by  his  clinical  instructor,  or  by  some  more 
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advanced  pupil,  a  good  characteristic  example  of 
each  sign  as  it  occurs  in  practice.  Of  this  he 
should  endeavor  to  obtain  a  distinct  impression. 
If  he  obtain  such  an  impression,  he  will  not  be 
likely  afterwards  to  forget  it,  and  to  it  therefore  he 
will  be  able  in  his  future  investigations  to  refer  ; 
so  that  he  may  himself  afterwards  say  to  others, 
as  he  has  already  been  told — "  Here  is  a  good 
example  of  pleuritic  rubbing,"  and  "  there  a  fine 
specimen  of  crepitating  rattle." 

4.  It  is  necessary  that  the  student  should  have 
some  knowledge  of  the  more  common  doctrines 
of  acoustics  ;  such  as  the  origin  and  nature  of 
sound,  the  variation  in  the  conducting  power  of 
different  media,  and  the  facility  or  difficulty  with 
which  the  vibrations  of  sounding  bodies  are 
transmitted  to  others  of  different  density  and  elas- 
ticity. He  should  recollect,  what  appears  to  have 
been  forgotten  by  some  writers  upon  auscultation, 
that,  as  regards  this  art,  in  diseases  of  the  chest, 
the  vibrations  of  sound,  however  originating, 
however  conducted,  and  however  modified  before 
reaching  the  solid  parietes  of  the  chest,  are  trans- 
mitted either  mediately  by  the  stethoscope,  or  im- 
mediately to  the  ear  by  the  vibrations  of  these 
solid  parietes  themselves  ;  and  therefore  that  the 
sound,  whether  originating  in  air,  or  transmitted 
through  water,  when  it  has  reached  these  parietes, 
is  in  all  cases  better  conducted  by  a  solid  than 
by  any  other  medium  ;    and   that   it   is  so,  not 
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merely  because  solids  are  in  themselves  better 
conductors  than  either  fluids  or  gases,  but  be- 
cause the  medium  of  conduction  is  identical  with 
that  by  which  the  sound  necessarily  reaches  the 
surface  of  the  chest. 

5.  It  is  scarcely  necessary  to  state,  that  the  aus- 
cultator's  sense  of  hearing  should  not  be  defective. 
But  to  become  a  proficient  in  the  art  of  auscul- 
tation, something  more  is  necessary  than  the 
mere  absence  of  defect.  For  this  purpose  what 
musicians  call  '^  a  good  ear,"  or  a  delicate  appre- 
ciation of  minute  differences  of  sound,  is  an  im- 
portant if  not  an  essential  qualification. 

6.  There  are  few  attainments  really  valuable 
which  can  be  mastered  without  the  expenditure 
of  much  time  and  trouble.  Auscultation  and 
percussion  are  certainly  not  exceptions  to  this 
general  rule.  Patience  and  perseverance,  then, 
are  certainly  requisite  for  the  successful  prosecu- 
tion of  auscultation.  A  long  education,  multi- 
plied opportunities  of  examining  disease,  and 
comparing  the  sounds  heard  during  life  with  the 
revelations  of  the  inspection  room,  are  assuredly 
necessary.  A  caution  may,  perhaps,  be  here 
introduced  with  advantage.  The  student  should 
ever  follow  his  patient  to  the  post-mortem  room, 
and  should  carefully  mark  the  localities  in  which 
certain  signs  have  been  previously  observed,  and 
compare  those  with  the  condition  of  the  subjacent 
parts  ;  but  he  should  also  bear  in  mind  the  period 
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of  time  which  has  elapsed  between  his  examina- 
tion and  the  death  of  the  patient,  and  recollect 
the  changes  that  may  have  occurred  in  the  state 
of  those  parts  in  the  interim.  From  a  neglect  of 
these  considerations  in  the  mind  of  the  necrosco- 
pists,  I  have  not  unfrequently  seen  students 
abashed  and  disconcerted,  and  the  diagnosis  of 
the  physician  improperly  and  unjustly  repudiated. 
7.  It  is  essential  to  the  successful  prosecution 
of  auscultation  and  percussion  that  their  value 
should  be  fully,  but  at  the  same  time  fairly,  esti- 
mated. If  the  individual  employing  them  be 
influenced  merely  by  fashion,  and  labor  under 
the  misconception  that  they  are  in  reality  of  little 
importance  to  the  formation  of  a  correct  diagnosis, 
it  is  highly  probable  that,  in  his  hands  at  least, 
they  will  prove  so.  If,  on  the  other  hand,  the 
student  conceive  that  by  their  use  he  will  be  ena- 
bled in  every  case  to  determine  the  exact  condi- 
tion of  a  diseased  organ,  he  will  be  most  as- 
suredly liable  to  much  disappointment.  They 
should  never  be,  and  there  is  no  valid  reason  why 
they  ever  should  be,  employed  to  the  exclusion  of 
the  other  modes  of  investigation.  When  the  his- 
tory, and  the  general  or  constitutional  symptoms 
of  disease,  have  been  inquired  into  with  the  same 
minuteness  and  interest  as  in  other  cases,  then, 
but  usually  not  till  then,  should  percussion  and 
auscultation  be  employed,  or  then,  at  any  rate, 
and  not  till  then,  should  any  deductions  be  made 


34  PRELIMINARY    OBSERVATIONS 

from  the  indications  afforded  by  the  physical 
signs.  To  a  neglect,  or  comparative  disregard  of 
the  history  and  ordinary  symptoms  of  disease,  and 
a  too  implicit  confidence  in  their  important  art,  is 
it  probable  that  some  of  the  errors  of  even  accom- 
plished auscultators  are  to  be  attributed.  There 
is,  however,  I  repeat,  no  valid  reason  why  the  aus- 
cultator  should  not  use  with  equal  diligence,  and 
be  equally  skilled  in  the  employment  of,  all  other 
modes  of  investigation,  as  the  individuals  who 
discard  the  stethoscope,  and  make  no  use  of  the 
ear  in  forming  their  diagnosis,  and  why  he  should 
not  enjoy  the  advantage  of  his  art  in  addition  to  all 
those  possessed  by  others.  Let,  then,  auscultation 
and  percussion  be  regarded  as  a»tillary  only  to 
other,  or  rather  as  two  among  many,  modes  of 
investigating  disease  ;  as  two  stout  and  strong  addi- 
tional strings  to  our  bow ;  albeit  the  information 
they  afford  is  in  some  cases  equal,  if  not  superior, 
to  that  derived  from  all  other  modes  combined. 

3.    Position  of  the  patient. 

The  object  to  be  desired  in  reference  to  the 
position,  is  so  to  place  the  individual  to  be 
examined  that  the  parietes  of  the  chest  may  be 
put  upon  the  stretch,  without  contraction  of  the 
superficial  muscles,  or  any  exertion  on  his  part 
likely  either  to  induce  fatigue,  or  in  any  way 
to  affect  his  perfect  ease.  For  this  purpose, 
when    the  fore  part  of  the  chest   is   to  be   ex- 
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amined,  if  the  patient  be  able  to  sit  up,  I  have 
found  sitting  upon  a  chair  with  a  high,  rounded, 
and  recHning  back,  against  which  the  head  and 
shoulders  can  be  supported  without  any  muscular 
effort,  to  be  the  most  suitable  position.  He  should 
be  placed  opposite  to  a  good  light,  with  the  shoul- 
ders thrown  back,  and  the  arms  hanging  down  by 
the  side  of  the  chair.  If  a  chair  with  a  high  re- 
clining back  be  not  at  hand,  the  patient  may  be 
seated  on  an  ordinary  chair,  with  his  arms  passed 
over  its  back,  and  his  head  and  shoulders  as  far 
retracted  as  his  ease  will  admit.  When  the  side, 
or  axillary  space,  is  to  be  examined,  the  patient's 
hand  should  be  placed  upon  the  occiput  or  back 
of  the  neck,  and  the  body  inclined  to  the  oppo- 
site side.  To  explore  satisfactorily  the  posterior 
regions,  a  "  good  back"  should  be  made  by  inclin- 
ing the  head  and  bending  the  body  forwards,  and 
folding  the  arms  across  the  breast.  At  the  same 
time  the  scapulae  must  be  firmly  pressed  down  by 
the  examiner,  as,  by  their  elevation,  they  otherwise 
remove  the  supra-  and  infra-spinal  fossae  from  those 
parts  of  the  lung  w^hich  they  ordinarily  overlie, 
the  careful  examination  of  which  is  particularly 
important,  particularly  in  phthisis. 

Exactly  the  same  plan  may  be  adopted  in  ex- 
ploring the  posterior  and  lateral  parts  of  the  chest, 
if  the  patient  keep  his  bed,  but  is  able  to  sit  thereon. 
If  he  be  incapable  of  enduring  this  fatigue,  he 
must  be  turned,  while  lying,  to  either  side,  as  far 
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as  his  strength  and  circumstances  will  admit.  The 
examination  of  these  parts,  in  such  cases,  must 
almost  necessarily  be  any  thing  but  satisfactory. 
In  the  exploration  of  the  front  of  the  chest,  on 
the  contrary,  an  arrangement  can  generally  be 
easily  made  so  as  fairly  to  examine  every  part 
without  materially  interfering  with  the  supine  po- 
sition of  the  patient.  This  may  be  advanta- 
geously effected,  without  much  trouble,  by  placing 
two  pillows  below  the  shoulders,  and  one  only 
below  the  head,  so  that  the  former  may  be  higher 
than  the  latter,  and  the  chest  be  thereby  some- 
what rounded.  If  the  position  of  the  body  be 
favorable,  and  we  have  the  benefit  of  a  good 
light  thrown  directly  upon  the  front  of  the  chest, 
it  is  not  necessary  that  the  surrounding  curtains 
and  furniture  be  particularly  regarded,  as  they 
have  really  very  little  or  no  effect  in  modifying 
the  sounds  proceeding  from  that  cavity  in  the 
process  of  exploration.  It  is,  however,  desirable 
that  as  little  noise  as  possible  should  be  made  in 
the  chamber,  or  ward,  in  which  the  examination  is 
being  made,  and  it  is  especially  important  that 
no  part  of  the  patient's  or  the  examiner's  dress, 
or  any  thing  in  contact  with  either,  should  itself, 
by  friction,  give  rise  to  a  rubbing  or  rustling 
noise,  which  might  interfere  with  the  purity  of,  or 
be  actually  confounded  with,  those  proceeding 
from  the  chest. 
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4.  Division  of  the  Chest  into  regions  or  com- 
partments. 

Opinions  of  the  nature  of  diseases  are  mate- 
rially influenced  by  their  locality.  The  most  im- 
portant diagnostic  signs  are  frequently  elicited 
by  a  comparison  of  the  indications  afforded 
by  one  part  of  the  chest  with  those  derived 
from  another.  It  is  often  important  accurately 
to  define  the  limits  of  disease  affecting  certain 
organs ;  to  be  able  to  mark  their  progress  or 
their  secession,  or  to  be  assured  of  their  re- 
maining stationary ;  to  determine  if  the  organs 
themselves  are  in  their  natural  situation,  or  to 
ascertain  to  what  extent  they  have  diverged  there- 
from. It  has  consequently  been  found  conve- 
nient to  divide  the  chest,  as  well  as  the  abdomen, 
into  various  regions  or  compartments.  For  this 
purpose  vertical  lines  passing  between  certain 
fixed  points,  and  transverse  lines  passing  round 
the  body  on  a  level  with  other  fixed  points,  and 
intersecting  the  vertical  lines,  have  been  em- 
ployed. 

The  following  divisions  are  those  usually 
adopted,  with  the  exception  of  some  slight  modi- 
fication of  the  useful  additions  and  alterations 
advocated  by  Dr.  Forbes,  in  his  valuable  articles, 
''  Abdomen,"  and  "  chest,  exploration  of,"  in  the 
•'  Cyclopaedia  of  Practical  Medicine."  By  three 
vertical  lines,  one  passing  on  each  side  of  the 
sternum,  and  the  other  running  the  whole  length 
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of  the  dorsal  and  lumbar  spine,  the  chest  is  first 
divided  anteriorly  into  a  central  position,  and  a 
rio-ht  and  left  side,  and  both  the  chest  and  abdo- 
men  are  posteriorly  divided  into  equilateral  com- 
partments. A  vertical  line  is  then  drawn  from 
the  scapular  extremity  of  the  clavicle,  on  each 
side,  to  the  spinous  process  of  the  pubis  ;  ano- 
ther from  the  posterior  boundary  of  each  axilla 
perpendicularly  to  the  crest  of  the  ileum,  and 
another  along"  the  inner  margin  of  each  sca- 
j3ula,  between  two  transverse  lines  to  be  imme- 
diately mentioned.  The  transverse  lines  encircle 
the  body — 1st,  on  a  level  with  the  clavicles  ; 
"^dly,  on  a  level  with  the  junction  of  the  cartilage 
of  the  fourth  rib  with  the  sternum ;  3dly,  on  a 
level  with  the  extremity  of  the  xiphoid  cartilage  ; 
4thly,  on  a  level  with  the  end  of  the  last  rib; 
and,  5thly,  on  a  level  with  the  spinous  processes 
of  the  ossa  ilii.  All  these  points  are  well  defined, 
can  be  almost  always  distinctly  felt,  are  not  liable 
to  vary  (excepting  from  disease),  and  may  be, 
without  difficulty,  remembered.  By  these  vertical 
and  transverse  lines  the  chest  is  divided  into  a 
superior,  two  central,  and  seven  other  regions 
upon  each  side.  The  superior,  or  acromial  re- 
gion, embraces  all  the  space  between  the  lower 
part  of  the  neck  and  the  level  of  the  clavicles, 
but  is  superiorly  bounded  behind  by  the  seventh 
cervical  vertebra,  and  before  gradually  tapers  off 
or  merges  into  another  region  at  the  upper  end  of 
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the  sternum.  The  two  central  regions  are,  the 
Superior  sternal  and  the  Inferior  sternal.  Of 
the  other  regions,  two  upon  each  side  are  ante- 
rior;  viz.  the  Subclavian,  or  Infra-clavicular, 
and  the  Mammary  ;  two  are  lateral,  the  Axillary 
and  the  Sub-axillary,  or  Lateral;  and  three 
upon  each  side  are  posterior,  the  Scapular,  the 
Inter-scapular,  and  the  Sub-scapular. 

The  abdomen  by  these  lines  is  divided  into  thir- 
teen regions.  Of  these,  nine  are  more  or  less  an- 
terior ;  namely,  the  Epigastric,  the  Umbilical, 
and  the  Hypogastric,  which  are  all  central  ;  and 
the  Hypochondriac,  the  Iliac,  and  the  Inguinal, 
situated  upon  each  side  of  them.  Four  of  the 
abdominal  regions  only  are  posterior  ;  viz.  the 
right  and  left  Dorsal,  and  the  right  and  left 
Lumbar. 

Some  of  these  regions,  which  are  commonly 
and  properly  described  as  belonging  to  the  abdo- 
men, are  very  often  implicated  in  diseases  of 
the  chest,  as  the  lungs  descend  laterally  and 
posteriorly  much  below  the  level  of  the  xiphoid 
cartilage,  and  the  heart  sometimes  materially  en- 
croaches upon  the  epigastrium.  On  this  account 
it  is  desirable  that  the  regional  division  of  the 
abdomen  should  be  introduced  together  with  those 
of  the  chest.  The  student  is  presumed  to  be  ac- 
quainted with  anatomy.  It  is  therefore  not  neces- 
sary here,  at  least,  to  introduce  any  observations 
respecting    the  particular   relation  of    individual 
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organs  to  the  various  regions  which  have  been 
thus  succinctly  marked  out,  and  the  boundaries 
of  which,  so  far  as  regards  the  anterior  and  lateral 
surfaces  of  the  chest,  will  be  sufficiently  evident 
by  a  glance  at  the  plate  at  the  commencement  of 
this  volume.  The  posterior  boundaries  are  so 
clearly  defined  by  prominent  parts,  as  to  require 
no  illustration. 

5.    Different   modes  of  exploration  in   diseases 
of  the  Chest, 

The  means  adopted  for  investigating  diseases  of 
the  chest  by  physical  signs,  in  contradistinction 
to  the  rational  symptoms,  are  principally  included 
under  the  terms  Inspection,  Palpation,  Percus- 
sion, Auscultation,  Mensuration,  and  Succussion. 
Upon  each  of  these  it  is  proposed  to  offer  a  few 
brief  directions  and  observations. 


CHAPTER  II. 

INSPECTION,    OR   OCULAR    EXAMINATION. 

By  Inspection  is  intended  the  simple  viewing 
of  the  form  and  working  of  the  parietes  of  the 
chest.  This  mode  of  examination,  though  too 
often  little  regarded,  and  much  too  lightly  per- 
formed, is  certainly  only  secondary  in  importance^ 
as  a  means  of  diagnosis,  to  auscultation  and  per- 
cussion ;  if  indeed  it  may  not  in  some  cases  be 
properly  esteemed  of  higher  value  than  either  of 
them. 

1.    Method  to  be  pursued,  and  circumstances  to 
be  noticed,  on  inspecting  the  Chest, 

In  order  that  the  contour  and  play  of  the  tho- 
racic parietes  may  be  observed,  it  is  obvious  that 
the  surface  must  be  either  entirely  bare,  or  clothed 
with  a  tight  elastic  vest.  For  the  efficient  per- 
formance of  Inspection,  therefore,  a  certain  amount 
of  exposure,  even  in  the  case  of  females,  can  be 
scarcely  avoided.  This  exposure,  however,  need 
be  but  very  trifling.  If  the  patient  be  in  bed,  the 
lower  part  of  the  thorax  may  be  concealed  by  the 
bed-clothes  while  the  superior  regions  are  sub- 
4* 
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mitted  to  inspection,  and  these  in  their  turn  may 
be  covered  with  a  light  shawl  or  handkerchief 
thrown  loosely  across  the  shoulders  while  the 
inferior  regions  are  submitted  to  the  same  pro- 
cess. When  the  patient  is  seated  in  a  chair  her 
own  garments  can  be  easily  arranged  so  as  to 
perform  the  same  office  as  the  bed-covering.  If 
this  be  delicately  managed,  and  the  vestments 
be  studiously  arranged  by  the  examiner,  so  as  to 
conceal  whatever  is  not  required  to  be  exposed. 
I  believe  that  little  or  no  difficulty  will  be  gene- 
rally experienced  in  acquiring,  without  offence 
to  the  most  fastidious,  all  the  information  which 
Inspection  is  calculated  to  afford.  It  is  rarely, 
very  rarely  indeed,  necessary  that  the  mamms 
themselves  should  be  exposed.  The  glands,  if 
naturally  developed,  form  so  dense  a  covering  to 
the  portion  of  the  parietes  over  which  they  lie,  as 
generally  to  conceal  the  irregularities  and  defi- 
ciencies immediately  beneath  them. 

Upon  inspecting  the  posterior  portion  of  the 
chest  it  is  merely  necessary  to  place  a  pillow 
behind,  or  to  gather  the  bed-clothes  around,  the 
loins,  and  to  retain  the  light  shawl  or  handker- 
chief across  the  shoulders,  to  obviate  any  appear- 
ance of  indelicacy.  When  these  arrangements 
have  been  made,  the  capacity  and  the  general 
form  of  the  chest  should  be  first  noticed.  The 
shape  of  the  sternum  and  the  connected  cartilages 
of  the  ribs  should  be  observed,  and  any  unnatural 
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prominence,  shortness,  or  deformity  in  either  of 
them  should  be  noted.  It  should  be  ascertained 
if  the  sides  are  equal  in  size  and  in  form ;  if  any- 
flattening,  contraction,  or  prominence,  exist  in  one 
or  other,  or  any  part  of  either  of  them,  and  if 
any  fulness  of  the  praecordial  region,  any  unusual 
separation  and  bulging  of  the  intercostal  spaces, 
or  prominence  of  the  hypochondria,  be  present. 

After  the  form  of  the  anterior  and  lateral  regions 
has  been  accurately  observed,  which  may  be 
effected  almost  at  a  glance,  the  movements  of  the 
chest  during  respiration  should  be  examined. 
In  the  ordinary  respiration  of  health  the  motions 
of  individual  parts  of  the  chest,  upon  inspection, 
appear  to  be  comparatively  slight,  in  consequence 
of  the  cavity  being  enlarged  in  every  direction 
nearly  simultaneously.  They  resemble  the  easy 
ebb  and  flow  of  a  soft  wave.  When,  however, 
a  deep  inspiration  is  taken,  it  is  observed  that  the 
sternum  is  slightly  but  steadily  projected  forward  ; 
that  the  abdominal  parietes  are  gently  dilated ; 
that  the  lower  ribs  are  first  and  most  consider- 
ably raised,  and  that  the  elevation  of  the  separate 
ribs  takes  place, — (the  gentle  cost  wave  moves) — 
gradually,  evenly,  and  regularly  upwards,  not- 
withstanding which  each  and  all  appear  to  move 
at  the  same  time.  Every  part  acts  separately, 
but  each  in  perfect  harmony  with  the  other.  At 
the  same  time,  if  the  patient  be  sitting  up,  or 
lying   upon    his    back,  there  may   be  generally 
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noticed  a  gentle  rising  or  undulation  below  the 
left  breast,  dependent  on  the  impulse  of  the 
heart  against  the  parietes.  This  undulatory 
motion  of  the  general  parietes  usually  occurs,  in 
health,  about  eighteen  times  in  a  minute,  whilst 
that  dependent  on  the  impulse  of  the  heart  is 
commonly  four  times  as  frequent. 

The  examiner,  then,  should  first  observe  the 
movements  of  the  parietes  in  ordinary  respiration  ; 
he  should  subsequently  direct  the  patient  to  take 
two  or  three  deep  but  slow  inspirations,  and  should 
take  notice  if  every  portion  of  the  chest  be  equally 
raised,  if  the  ribs  move  freely  and  (if  I  may  use  the 
expression)  independently  of  each  other,  and  should 
be  especially  careful  to  compare  the  action  of  one 
side  with  that  of  the  other.  Posteriorly,  the 
general  configuration  of  the  chest,  and  the  mobi- 
lity of  the  ribs,  should  be  examined  with  similar 
attention.  But  in  addition  to  the  observations 
made  upon  the  anterior  surface,  the  shape  of  the 
spine  should  be  particularly  noticed,  as  upon  the 
irregularities  and  curvatures  of  this  bony  column 
very  often  depend  contractions  and  other  altera- 
tions in  the  form  of  the  chest,  which,  without 
such  notice,  might  not  improbably  be  attributed 
to  diseases  of  different  origin  and  of  another 
kind.  The  discovery  of  a  simple  curvature  of 
the  spine  not  unfrequently  leads  to  the  satisfac- 
tory explanation  of  many  symptoms,  and  the 
elucidation   of  various  physical  signs,  which   had 
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been    previously   unwittingly   ascribed    to    other 
causes. 

2.   The  indications  afforded  by  Inspection. 

When  a  portion  of  the  pleura  lining  the  ribs  is 
affected  with  inflammation,  the  parietes  connected 
with  or  overlying  the  part,  in  consequence  of  the 
pain  induced  by  motion,  are  less  raised  during 
inspiration  than  other  parts  of  the  thoracic  walls. 
When,  after  the  subsidence  of  the  inflammation, 
the  luntr  has,  through  the  medium  of  the  effused 
inflammatory  product,  become  adherent  to  the 
parietes,  the  part  affected,  though  it  may  be 
raised  to  an  equal  extent  with  the  corresponding 
part  upon  the  opposite  side,  is  moved  less  freely 
or  more  stiffly  than  previously  to  the  attack.  It 
is  raised  as  an  unyielding  case,  rather  than  with 
the  suppleness  and  pliancy  observed  between  the 
ribs  in  other  parts.  When,  again,  considerable 
effusion  has  taken  place  into  one  of  the  pleurae 
from  inflammation  of  the  membrane,  the  lung  is 
compressed,  and  a  portion  of  the  air  squeezed  out ; 
less  air  than  in  the  healthy  condition  gains  ad- 
mission into  its  cells  in  consequence  of  that 
compression,  and  the  ribs  therefore  covering  the 
effusion  are  less  raised  during  the  act  of  inspi- 
ration. When  the  fluid  has  been  present  a  con- 
siderable time,  and  in  large  quantity,  not  only  is 
the  side  or  part  of  the  side  in  which  it  exists 
immoveable   during  respiration,   but    it    becomes 
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enlarged  or  misshapen,  bulging  at  one  part  and 
contracted  at  another.  When,  again,  the  fluid 
has  been  at  length  absorbed,  the  side  not  only 
remains  less  pliable  than  before  the  attack,  but. 
partly  in  consequence  of  the  imperfect  expan- 
sibility of  the  formerly  compressed  lung,  already 
bound  down  by  adhesions,  which  prevents  its 
expansion  commensurately  with  the  absorption  of 
the  fluid,  and  partly  in  consequence  of  the  con- 
traction of  the  newly  deposited  fibrinous  matter, 
it  becomes  flattened,  or  "  falls  in,"  to  an  extent 
varying  in  different  cases.  Hence  it  follows  that 
imperfect  elevation,  defective  pliancy,  or  perfect 
immobility  of  the  ribs,  and  that  enlargement  or 
contraction  of  one  side,  or  a  portion  of  the 
thoracic  parietes,  become  physical  indications  of 
an  attack  of  pleurisy,  or  of  its  recent  or  remote 
consequences. 

Now  as  pleurisy  almost  always  coexists  with  a 
considerable  deposition  of  tubercles,  if  near  the 
surface  of  the  lung  ;  as  these  bodies  are  almost 
uniformly  first  deposited  in  the  upper  lobes,  and 
most  commonly  on  one  side  sooner,  or  in  greater 
number,  than  on  the  other ;  as  the  adhesion 
resulting  from  this  pleurisy  interferes  with  the 
free  expansion  of  the  portion  of  the  lung  which 
it  has  invested  ;  and  as  moreover  the  presence  of 
tubercles  in  the  lung  must  exclude  some  portion 
of  the  air,  which  would  otherwise  have  reached 
the  air  cells,  it  follows  that  imperfect  elevation,  or 
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flattening,  of  one  or  both  infra-clavicular  regions, 
may  become,  and  not  unfrequently  is,  one  of  the 
first  physical  indications  of  tubercular  phthisis. 

In  the  more  advanced  stages  of  phthisis  the 
indications  afforded  by  Inspection  are  more  strik- 
ing and  definite.  When,  for  example,  the  upper 
part  of  the  lung  has  become  invested  with  a 
thick  and  dense  pleuritic  coating,  which  is  firmly 
united  to  the  parietes,  and  when  cavities  have 
formed  in  the  lung,  and  have  partially  collapsed, 
the  flattening  and  defective  mobihty  of  the  re- 
gions in  which  the  disease  exists  are  necessarily 
much  greater.  It  should,  however,  be  recollected, 
that  phthisis  may  exist  in  its  advanced,  as  well 
as  in  its  incipient,  stage  without  this  flattening 
and  imperfect  elevation  of  the  parietes.  This 
fact  is  sometimes  observed  in  cases  of  very  acute 
disease,  or  in  those  examples  of  the  complaint  in 
which  the  deposit  and  its  consequences  are  almost 
entirely  confined  to  the  upper  and  posterior  parts 
of  the  lung. 

In  pneumonia  accompanied,  as  it  usually  is,  with 
pleurisy,  the  indications  afforded  by  Inspection 
are  similar  to  those  existing  in  phthisis,  and  de- 
pendent in  a  great  measure  upon  similar  causes. 
An  important  distinction,  however,  it  must  be 
recollected,  exists  in  the  fact  that  phthisis  almost 
always  first  affects  the  upper  lobes  ;  while  simple 
pneumonia,  in  a  great  majority  of  instances,  at- 
tacks the  lower  lobes  of  the  lungs. 
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When  malignant  disease  in  a  massive  form 
invades  a  large  portion  of  a  lung  or  pleura,  the 
parietes  covering  it  are  imperfectly  raised  during 
inspiration,  in  consequence  of  a  diminished 
quantity  of  air  reaching  the  cells,  and  some- 
times, also,  in  consequence  of  pleuritic  adhesions. 
As  the  disease  advances,  the  parietes  become  mis- 
shapen, either  from  bulging  outwards,  or  from 
contraction. 

In  emphysema  of  the  lungs  the  volume  of  the 
organ  is  increased,  in  consequence  either  of  the 
simple  dilatation  of  the  air-cells,  or  of  the 
escape  of  the  air  into  the  space  between  the 
lobules,  or  beneath  the  pleura.  The  pulmonary 
tissue  partially  loses  its  natural  contractility.  The 
air  is  not  efficiently  expelled  during  expiration. 
The  lungs  are,  in  fact,  more  full  of  air  than  in 
the  healthy  state,  and  are  incapable  of  ridding 
themselves  of  their  abnormal  burden.  The  pro- 
cess of  the  production  of  emphysema  (indepen- 
dently of  accidents  and  a  few  very  rare  cases)  is 
in  general  a  slow  and  gradual  one  ;  each  succes- 
sive attack  of  bronchitis  of  bronchial  obstruction 
contributes  its  small  proportion.  Every  act  of 
coughing  tends  to  increase  the  general  effect. 
In  process  of  time  the  continued  pressure  of  the 
lung  upon  the  interior  of  the  parietes  effects  their 
dilatation,  and,  if  the  disease  be  general,  causes 
them  to  assume  a  rounded  form.  The  patient  is 
capable  of  taking  but  little  air  into  the  lung,  in 
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consequence  of  the  organ  being  already  distended, 
and  the  parietes  of  the  chest  being  already  con- 
siderably dilated.  Hence  it  follows,  that  a  full 
rounded  form  of  the  parietes,  together  with  im- 
perfect elevation  of  the  ribs  upon  inspiration,  is 
one  of  the  physical  signs  of  emphysema  of  the 
lung. 

In  very  long-continued  cases  of  general  em- 
physema, a  notable  exception  to  what  has  been 
stated  may  be  observed  in  the  lower  portion  of 
the  chest.  The  ribs  of  the  lateral  regions  are 
then  bent  inwards,  and  are  depressed  instead  of 
being  elevated,  or  approach  to,  rather  than 
diverge  from,  the  centre  of  the  body,  during 
inspiration.  This  appears  to  arise  from  the  ribs 
having  been  already  elevated,  and  the  bony 
parietes  permanently  dilated  to  nearly  the  utmost 
extent,  so  that  they  at  length  become  almost 
motionless  during  the  inspiration.  The  com- 
paratively little  air  which  is  taken  into  the  chest 
gains  admission,  therefore,  by  means  of  the  con- 
traction of  the  diaphragm,  the  connections  of 
which  muscle  to  the  inferior  ribs  cause  them  to 
be  drawn  inwards  and  downwards  during  its 
action.  After  long  continuance  of  this  inward 
motion  during  inspiration,  the  ribs  at  the  parts 
indicated  become,  permanently  depressed,  as  in 
slighter  and  less  persistent  cases  of  emphysema 
they  become  permanently  elevated  from  a  some- 
what similar  cause.  This  inward  inclination 
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of  the  lower  ribs  becomes  very  obvious  upon 
inspection,  when  emphysema  has  existed  for  a 
long  time,  and  the  patient  is  already  advanced  in 
life. 

When  fluid  of  any  kind  is  present  in  the  pleura 
in  considerable  quantity  ;  if,  that  is  to  say,  the 
complaint  called  hydrothorax  or  pneumothorax 
exist,  the  air-cells  cannot  be  filled,  the  lung  ex- 
panded, or  the  chest  dilated  upon  inspiration,  as 
in  health.  Imperfect  elevation  of  the  ribs,  or 
total  immobility  of  one  side  of  the  chest,  therefore, 
become  characteristic  signs  of  these  complaints. 

When  the  heart  has  been  enlarged  for  a  con- 
siderable time,  or  when  fluid  effusion  has  long 
existed  in  the  pericardium,  a  general  fulness  or 
roundness  of  the  prsecordial  region  may  be  some- 
times observed.  When  aneurisms  of  the  large 
vessels  of  the  heart  have  caused  absorption  of 
the  internal  parietes,  or  have  merely  become  ad- 
herent thereto,  a  slight  or  considerable  elevation, 
according  to  circumstances,  may  be  frequently 
noticed,  which  sometimes  increases  synchronously 
with  the  pulsation  of  the  artery.  The  conse- 
quences of  fractures,  penetrating  wounds,  or  of 
abscesses  affecting  the  internal  organs,  are  also 
commonly  indicated  by  Inspection  of  the  parietes. 

The  diseases,  then,  in  which  diagnosis  may  be 
rendered  more  clear  by  inspection  of  the  chest? 
and  in  which,  therefore,  it  maybe  advantageously 
employed,    are    pleuritis,  and    its    consequences, 
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whether  in  the  form  of  simple  effusion,  of  em- 
pyema, or  of  contraction,  pneumonia,  phthisis, 
emphysema,  hydrothorax,  pneumothorax,  enlarge- 
ment of  the  heart,  hydropericardium,  or  other  peri- 
cardial effusions,  aneurism  of  the  large  vessels, 
fractures,  abscesses,  Sic. 

In  every  primary  examination,  and  in  all  in 
which  an  opinion  is  expected  to  be  delivered  as  to 
the  condition  of  the  contained  organs,  Inspection 
should  never  be  omitted.  It  should,  however,  be 
constantly  borne  in  mind  that  curvatures  of  the 
spine,  and  congenital  or  acquired  malformation 
of  the  skeleton,  may  so  entirely  change  the  configu- 
ration of  the  parietes  as  to  cause  them  to  present, 
upon  mere  Inspection,  the  appearances  which 
ordinarily  coexist  with  almost  every  one  of  the 
diseases  which  have  been  mentioned. 


CHAPTER  III. 

PALPATION,    OR    MANUAL    EXAMINATION. 

This  mode  of  examination,  by  which  the  sense 
of  touch  affords  its  aid  to  the  other  senses  in  the 
diagnosis  of  disease,  notwithstanding  what  has 
been  said  concerning  the  "  tactus  eruditus,'^ 
requires  but  little  skill  or  experience  for  its  exer- 
cise, so  far  at  least  as  relates  to  the  complaints  of 
the  chest. 

1.  Mode  of  employing  Palpation. 

Palpation  is  chiefly  used  in  two  ways.  The 
first  of  these  is  by  pressure  of  the  sentient  extre- 
mities of  the  fingers,  as  in  the  ordinary  exercise 
of  the  sense  of  touch,  and  requires  no  comment  or 
explanation.  The  other  mode  is  by  placing  the 
palmar  surface  of  the  appressed  fingers,  or  of  the 
whole  hand,  upon  the  part  to  be  examined,  and 
using  such  an  amount  of  pressure  as  to  enable  it 
to  participate  in  the  vibrations,  or  to  appreciate 
the  defective  motion,  of  the  parietes  of  the  chest, 
and  then  comparing  the  impressions  communicated 
to  it  with  those  communicated  to  the  other  hand, 
similarly  placed  upon  the  corresponding  part  of 
the  opposite  side. 
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2.  Indications  afforded  by  PaJ/pation. 

When  it  is  inconvenient  to  expose  the  chest  of 
a  patient — when,  for  example,  the  ap'pearance 
of  delicacy  might  be  considered  to  be  thereby 
sacrificed — or  when  there  may  be  danger,  or  a 
liability  to  an  increase  of  symptoms  by  the  sur- 
face of  the  body  being  bared,  the  appressed  fingers 
of  one  hand  placed  flatly,  and  pressed  firmly 
upon  the  infraclavicular  region  of  one  side,  while 
the  other  is  similarly  placed  and  pressed  upon  the 
corresponding  region  of  the  other  side,  are  often 
capable  of  distinctly  appreciating  a  flatness  of  one 
side,  or  a  difference  in  the  pliability  or  expan- 
sibility of  the  two  sides,  in  the  early  stage  of 
phthisis. 

When  it  is  doubtful  whether  the  eye  has  cor- 
rectly measured  a  supposed  slight  difference  in 
the  action  or  mobility  of  the  two  sides.  Palpation, 
exercised  in  the  mode  just  mentioned,  may  be 
usefully  employed  to  remove  or  to  confirm  that 
doubt.  Any  considerable  deficiency  of  elevation 
of  the  ribs,  or  mobility  of  the  parietes,  or  any 
great  disparity  between  the  two  sides,  is  immedi- 
ately detected,  even  without  exposing  the  patient, 
by  the  hands  placed  upon  the  lateral  regions — 
whether  that  deficiency  depend  upon  pleuritic  ef- 
fusion, hydrothorax,  pneumonia,  pneumothorax, 
or  any  other  cause.  The  exact  nature  of  the  com- 
plaint must  be  decided  by  farther  examination  of 
a  different  kind. 

5* 
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When  disease  obviously  exists  in  one  side 
of  the  chest,  and  the  lung  is  clearly  consoli- 
dated from  some  cause,  it  is  sometimes  difficult 
to  decide  whether  that  consolidation  arise  from 
structural  disease  of  the  lung  itself  or  from  pressure 
upon  its  exterior,  as  from  effusion  in  the  pleura, 
he.  In  such  cases  assistance  may  be  occa- 
sionally derived  from  Palpation  ;  for  though, 
when  fluid  exists  in  the  pleura  to  a  small  amount, 
the  vibration  of  the  voice  is  communicated  to  the 
parietes  and  may  be  appreciated  by  the  ear,  it  is 
not  distinguished  by  the  hand. 

The  explanation  of  the  fact  appears  not  to  be 
clear — but  the  fact  itself  is  now  acknowledged  to 
be  certain — that  the  vibration  of  the  voice  is 
communicated  through  the  parietes  to  both  the  ear 
and  hand  when  the  lung  is  consolidated,  as  from 
pneumonia,  and  that  it  is  communicated  to  the 
ear  and  not  to  the  hand  in  some  cases,  at  least, 
of  effiision  into  the  pleura.  The  most  probable 
explanation  appears  to  be  that,  though  the  sound 
may  be  more  shrill,  it  is  not  so  loud  in  effusion 
as  in  consolidation,  and  though  the  vibrations  are 
more  frequent,  they  are  less  strong  in  the  former 
than  in  the  latter. 

Whatever  may  be  the  explanation  of  this  curious 
circumstance,  Palpation  may  thereby  sometimes 
become  a  means  of  distinguishing  pleuritic  effu- 
sion from  consolidation  of  the  lung,  and  thus 
afford  aid  in  a  point  of  diagnosis  which  is  not 
always  sufficiently  distinct. 
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When  the  surface  of  the  pleura  or  pericardium^ 
which  naturally  glide  smoothly,  is  roughened  by 
solid  effusion  between  its  layers,  a  rubbing  or 
grating  noise  is  heard  upon  applying  the  ear  or 
stethoscope  to  the  neighboring  parts  of  the  chest. 
The  vibration  thereby  communicated  to  the  pa- 
rietes  can  often  be  perceived  by  the  hand  placed, 
as  previously  directed,  upon  the  part  affected. 

The  same,  with  slight  modifications,  may  be 
said  in  reference  to  loud  noises  arising  from 
obstruction  to  the  passage  of  air  in  the  bronchial 
tubes,  whether  that  obstruction  depend  upon 
thickening  of  the  lining  membrane,  external  pres- 
sure, or  superabundant  secretion. 

By  the  sense  of  touch  the  position  of  the  heart 
may  be  generally  ascertained,  and,  in  some  of  its 
diseases,  important  information  may  be  derived 
from  manual  examination.  While  the  body  is 
erect,  the  heart,  when  in  a  natural  condition,  is 
commonly  felt  to  strike  the  parietes  about  an  inch 
below  and  to  the  inner  side  of  the  nipple. 
While  lying  upon  the  back  its  impulse  is  greatly 
decreased,  and  is  usually  felt  somewhat  nearer  the 
sternum.  When  the  body  is  turned  to  the  left 
side,  the  impulse  is  felt  in  a  direct  line  with,  or 
often  nearly  an  inch  to  the  outer  side  of  a  line 
passing  vertically  over,  the  nipple  ;  while  on  the 
contrary,  when  the  body  is  turned  to  the  right 
side,  it  is  felt  between  the  cartilages  of  the  ribs, 
close  to  the  sternum,  or  sometimes  cannot   even 
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be  felt  at  all.  These  changes  are  stated  not  to 
take  place  when  the  pericardium  is  adherent,  and 
the  want  of  these,  therefore,  is  assumed  to  be 
diagnostic  of  that  condition.  But  this  fact  I 
have  myself  never  had  an  opportunity  of  verify- 
ing in  simple  adherent  pericardium  without  en- 
largement of  the  heart,  though,  when  the  organ 
is  enlarged,  it  is  well  known  that  the  exact 
position  of  the  impulse  is  sometimes  not  clearly 
defined. 

When  the  parietes  of  the  heart  are  thickened, 
and  the  force  of  its  impulse  is  consequently 
increased,  the  hand  placed  over  the  praecordial 
region  becomes  at  once  sensible  of  its  abnormal 
force,  though  the  pulse  at  the  wrist  may  at  the 
very  same  time  be  small  and  feeble. 

When  the  cavities  of  the  heart  are  dilated, 
with  or  without  any  increase  of  the  thickness  of 
their  walls,  the  impulse  is  often  perceptibly  ex- 
tended over  a  larger  space  than  natural,  and  may 
be  felt  not  only  above,  below,  and  around  its 
ordinary  site,  but  also  in  the  scrobiculus  cordis, 
and  sometimes  even  on  the  right  of  the  sternum. 

When  the  heart  is  removed  from  its  natural 
situation  by  gaseous  or  fluid  effusions  into  the 
pleura,  by  tumors,  abscesses,  .&ic.,  it  is  by  manual 
examination  that  the  fact  can  generally  be  best 
determined. 

When  obstruction  exists  in  the  valves,  a  trem- 
bling motion,  or   "  purring  tremor"    ('^  fremissc- 
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menf'),  is  frequently  communicated  to  the  hand, 
and  the  tumultuous  action,  or  tumbling  motion, 
existing  in  the  more  advanced  stages  of  disease, 
and  when  large  effusion  has  taken  place  into  the 
pericardium,  can  often  be  best  appreciated  by 
Palpation.  This  subject  will,  however,  be  treat- 
ed more  at  large  in  the  chapter  on  Auscultation, 
when  speaking  of  diseases  of  the  heart.  The 
pulsations  of  aneurisms,  the  separation  or  approx- 
imation of  the  ribs  in  emphysema,  the  seat  of 
abscesses — whether  of  the  parietes  or  proceeding 
from  within  the  chest — and  the  nature  and  origin 
of  tumors,  are  frequently  most  correctly  ascer- 
tained by  means  of  Palpation. 


CHAPTER  IV. 


PERCUSSION. 


Percussion  is  the  art  of  striking  the  parietes  of 
the  cavities  of  the  body  in  such  a  manner  as  to 
enable  the  examiner  to  judge  of  the  amount  of 
resonance  of  the  parts  beneath,  and  is  one  of  the 
most  important  means  of  physical  diagnosis  in 
diseases  of  the  chest.  When  the  bony  parietes  of 
the  chest  are  smartly  struck  by  the  knuckles,  or 
by  the  tips  of  the  appressed  fingers,  the  result- 
ing sound  varies  according  to  the  nature  of  the 
organ,  or  the  part  of  the  organ  which  lies  under 
the  portion  of  the  parietes  which  is  struck.  The 
healthy  lung  is  a  hght  spongy  tissue,  the  cells  of 
which,  and  the  tubes  leading  to  which,  are  occu- 
pied by  air.  If  the  ribs,  then,  be  struck  over  a 
portion  of  this  tissue,  when  in  a  healthy  condi- 
tion, the  contained  air,  like  that  within  a  cask 
or  drum,  resonates  with  the  parietes  ;  or,  in  other 
words,  by  its  elasticity  and  compressibility,  allows 
such  an  amount  of  free  vibration  of  the  parietes 
as  to  produce  a  deep  hollow  sound.  If,  on  the 
other  hand,  the  chest  be  struck  over  a  portion 
of  the  lung  from  which  the  air  has  been  excluded, 
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either  by  pressure  from  without,  as  in  pleuritic 
effusion,  or  by  deposit  within,  as  in  pneumonia 
or  pulmonary  apoplexy,  then,  in  consequence  of 
the  parts  below  resonating  only  very  imperfectly 
with  the  parietes,  from  defective  compressibility 
and  elasticity  preventing  their  free  vibration,  a 
dull,  heavy,  or  dead  sound  is  produced — as  in  a 
cask  filled  with  water,  or  a  drum  with  dough. 
When  the  portion  of  the  parietes  which  covers 
the  heart  is  similarly  struck,  the  resulting  sound 
is  also  dull,  in  consequence  of  the  slight  amount 
of  compressibility  and  elasticity  possessed  by  that 
organ  and  its  contained  fluid.  When,  therefore, 
the  heart  is  considerably  enlarged,  when  its  in- 
vesting membrane  is  distended  with  effused  pus 
or  serum,  or  when  its  principal  vessels  are  greatly 
enlarged  by  aneurism,  the  extent  of  dulness  in 
the  praecordial  region  is  increased.  These  few* 
examples  will  suffice  to  illustrate  the  great  im- 
portance of  percussion  in  the  diagnosis  of  dis- 
eases of  the  chest.  The  practice  of  this  mode  of 
exploration,  apparently  so  simple,  requires  great 
nicety,  tact,  and  delicacy,  for  its  efficient  applica- 
tion. Great  care  is  also  required,  in  its  exercise, 
that  the  examiner  be  not  misled  and  deceived  by 
trifling  circumstances  connected  with  the  manner 
in  which  it  is  performed  or  with  the  parietes  of 
the  patient. 
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1.  Different  Modes  of  Percussion, 

Percussion  may  be  either  mediate  or  immediate. 
It  is  immediate,  when  the  striking  body,  whether  it 
be  the  hand  of  the  examiner,  or  any  other  instru- 
ment, falls  directly  upon  the  parietes  of  the  chest, 
or  when  some  article  of  clothing  only  intervenes 
between  them  and  the  percussing  body.  It  is 
mediate,  when  some  solid  material,  as  a  disc  of 
wood  or  ivory,  a  piece  of  leather,  or  the  finger  of 
the  left  hand,  is  interposed  between  the  parietes 
and  the  striking  body  for  the  purpose  of  increas- 
ing or  modifying  the  sound. 

1.  Immediate  Percussion  may  be  performed  with 
any  suitable  instrument,  as  the  end  of  a  stethos- 
cope, or  with  the  knuckle  of  the  contracted  fore- 
finger of  the  right  hand,  but  is  most  efficiently 
practised  with  the  points  of  the  appressed  fingers. 
The  extremities  of  the  fore,  the  middle,  and  the 
ring  finger,  should  be  pressed  close  together,  and 
brought  as  nearly  as  possible  to  a  level  surface, 
beyond  which  the  nails  should  not  extend,  and  to 
which  they  should  scarcely  reach.  The  patient 
being  in  the  position  pointed  out  in  a  preced- 
ing chapter,  and  the  parietes  being  rendered 
tense,  the  knuckle  of  the  fore-finger,  or  the  points 
of  the  appressed  fingers  arranged  as  just  explain- 
ed, should  be  smartly  struck,  in  a  direction  per- 
pendicular to  the  surface,  successively  upon  the 
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sternum,  clavicle,  the  ribs,  and  scapulae.  The 
corresponding  regions  of  the  two  sides  should  be 
percussed  immediately  after  each  other,  so  that 
the  resulting  sounds  may  be  accurately  compared, 
as  dulness,  not  absolute  only,  but  comparative, 
often  affords  most  important  indications.  It  may 
be  well  to  state  that  the  tips,  the  actual  bony 
extremities,  of  the  fingers  should  be  the  parts 
coming  in  contact  with  the  chest,  and  not  the 
soft  bulbous  sentient  palmar  surfaces  of  the  last 
phalanges,  otherwise  the  sound  will  not  be  so 
clear,  as  the  percussing  instrument  will  not  be  so 
firm,  and  therefore  not  so  well  calculated  to  elicit 
it.  The  examiner  should  also  be  especially  careful 
that  the  fingers,  or  other  percussor  employed,  strike 
the  chest  at  a  right  angle  with  the  surface  struck ; 
as,  if  they  fall  upon  the  parietes  in  a  direction 
only  slightly  oblique,  the  effect  will  be  greatly 
diminished. 

2.  Mediate  Percussion. — Direct  or  immediate 
percussion  may  be  sometimes  employed  with  ad- 
vantage, particularly  when  great  nicety  of  discri- 
mination is  not  required,  and  when  it  is  not  neces- 
sary that  the  examination  should  be  prolonged. 
It  is,  however,  when  extensively  employed,  open 
to  some  and  not  slight  objections.  When,  for 
example,  the  patient  is  an  irritable  or  nervous 
person,  each  stroke  of  the  fingers  or  percussor 
causes  excitement,  and  the  frequent  repetition  of 
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the  slight  tappings  upon  the  unprotected  chest 
induces  a  state  of  the  circulation  and  respiration 
entirely  opposed  to  the  calm  and  quiet  condition , 
which  it  is  so  desirable  should  be  preserved  during 
the  future  stages  of  the  examination.  When  the 
patient  is  thin,  or  the  skin  delicate,  the  direct 
percussion  of  the  slightly  covered  osseous  struc- 
tures causes  inconvenience,  sometimes  amounting 
to  pain.  When  the  individual,  on  the  other  hand. 
is  fat,  or  very  muscular,  when  the  integuments  are 
fjedematous,  or  when  in  the  female  the  mammary 
;jlands  are  large  and  full,  or  loose  and  pendulous, 
direct  percussion  cannot  be  employed  with  advan- 
tage,  in  consequence  of  the  dense  and  non-elastic 
soft  tissues  preventing  the  stroke  of  the  finger 
reaching  the  bony  parietes  with  sufficient  force 
md  sharpness  to  induce  effectual  vibrations. 
There  are  also  some  parts,  in  which,  from  the 
absence  of  bony  covering,  immediate  percussion 
is  entirely  useless. 

On  these  accounts,  and  perhaps  some  others, 
mediate  percussion  has  been  employed,  and  a 
variety  of  instruments  have  been  proposed  for  its 
performance.  Thin  discs  of  wood,  ivory,  cork, 
and  India  rubber,  with  and  without  different 
kinds  of  tongues  or  lips  to  be  used  as  handles, 
have  been  introduced  and  advocated  under  the 
name  of  Pleximeiers,  for  the  purpose  of  receiv- 
ing and  conveying  the  stroke  of  the  finger,  or 
of  a  variety  of  little  hammers,  under  the  title  of 
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Plessors.  Each  of  these  may  possess  some  ad- 
vantages, and  each  has  had  something  and  some 
one  to  recommend  it  for  general  employment,  but 
each  participates  more  or  less  in  the  objection  of 
itself  giving  rise  when  struck  to  a  sound,  which 
interferes  with  that  dependent  on  the  vibration  of 
the  thoracic  parietes. 

If  any  substance  intervene  between  the  striking 
instrument  and  the  chest,  if  any  pleximeter  be 
employed,  it  is  clear  that  its  vibratory  power  should 
be  assimilar  as  possible  to  that  of  the  vibrating 
parietes ;  that  it  should  be  composed  of  material? 
identical  with  them, — should  in  fact  be  made  of 
bone  covered  with  skin.  Such  materials  we  have 
already  prepared.  A  pleximeter  of  bone  covered, 
with  skin  admirably  adapted  for  the  purpose,  and 
always  ready  for  use,  we  possess  in  the  fingers  of 
the  left  hand.  This  pleximeter  possesses  many 
advantages  in  addition  to  those  already  mentioned. 

It  is  not  open  to  the  objection  of  sometimes 
causing  pain  by  firm  pressure  upon  fat  and 
thin  persons,  as  are  the  wood  or  ivory  discs 
which  are  occasionally  employed.  It  is  capable 
of  being  much  more  nicely  adjusted  to  uneven 
surfaces  than  either  these  rigid  substances,  or 
stiff  leather,  and  can  be  much  more  easily  main- 
tained in  the  required  situation  than  flexible 
but  elastic  India  rubber.  In  thin  persons  the 
intercostal  spaces  form  hollows  which  cannot  be 
filled  by  unyielding  pleximeters  ;   air  consequently 
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intervenes  between  them  and  the  parietes,  and 
by  its  resonance,  when  the  pleximeter  is  struck, 
increases  the  sound  dependent  on  the  vibrations 
of  the  instrument  itself,  and  thereby  adds  to  the 
sources  of  fallacy  thence  arising.  The  stiff"  plexi- 
meters,  moreover,  cannot  be  conveniently  applied 
in  the  axillae,  or,  in  very  thin  persons,  above  or 
immediately  below  the  clavicles.  The  firm  pres- 
sure of  the  fingers  on  the  contrary  causes  no  pain  ; 
they  are  capable  of  being  perfectly  adapted  to 
the  surface  of  the  chest,  however  uneven  ;  they 
are  therefore  equally  efficient  as  pleximeters  in 
fat  and  thin  persons ;  they  can  be  applied  in  the 
hollow  of  the  intercostal  spaces  ;  they  can  be 
employed  in  every  part  of  the  chest,  and,  when 
struck,  give  rise  to  very  little  independent  sound. 
On  these  several  accounts  it  is  believed  that  the 
very  best  pleximeter  is  produced  by  the  fingers 
of  the  left  hand,  and  that  the  very  best  percussor 
is  produced  by  the  appressed  fingers  of  the  right 
hand. 

Having,  then,  decided  upon  the  instruments  to 
be  employed  in  Percussion,  the  next  question  to 
be  considered  is  the  mode  of  employing  them. 
The  fingers  of  the  right  hand  being  arranged  as 
before  mentioned,  the  palmar  surface  of  the  fore, 
the  middle,  and  the  ring  fingers  (one  or  all)  is  to 
equably  placed  and  firmly  pressed  upon  the  part 
to  be  examined.  If  the  whole  chest  is  to  be  sub- 
mitted to  the  operation,  it  is  convenient  to  begin 
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above  and  to  pass  regularly  downwards.  The 
fingers  should  be  so  firmly  pressed  as  to  make 
them  as  much  as  possible  one  with  the  parietes, 
so  that  the  impulse  given  to  the  fingers  may  be 
■directly  communicated  to  the  parietes,  and  that 
the  vibrations  of  the  latter  may  be  correctly  appre- 
ciated by  the  former.  It  is  essential  that  the 
whole  extent  of  the  finger  or  fingers  should  be 
equally  and  firmly  pressed  upon  the  surface  of 
the  chest.  If  the  pressure  be  unequal,  and  par- 
ticularly if  one  portion  of  the  finger  struck  be  in 
contact,  and  another  portion  not  in  contact  with 
the  skin,  either  a  very  imperfect  sound  is  elicited 
upon  percussion,  or  a  noise  similar  to  that  pro- 
duced by  striking  a  cracked  earthen  vessel  ('^  hruit 
de  pot  fele  ")  is  brought  forth.  The  points  of  the 
three  appressed  fingers  of  the  right  hand  are  now 
to  be  several  times  smartly  struck  upon  the 
middle  phalanx  of  one  of  the  fingers  of  the  left 
hand  thus  carefully  placed,  and,  after  the  impulse 
is  communicated,  to  be  immediately  withdrawn 
from  contact  with  it. 

After  the  sound  elicited  by  the  Percussion  of 
one  region  has  been  thus  cautiously  elicited,  and 
carefully  observed,  the  fingers  of  the  left  hand 
should  be  removed  to,  and  similarly  placed  upon, 
the  corresponding  region  of  the  opposite  side  of 
the  chest,  and  the  sounds  caused  by  Percussion 
upon  each  region,  and  every  part  of  each  region, 
should  be  compared  with  those  proceeding  from 
the  other.  When  the  prsecordial  region  is  per- 
6* 
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cussed,  this  comparison  of  the  two  sides  of  the 
chest  is  of  course  not  available.  I  have  said  that 
the  stroke  should  be  directed  to,  and  concentrated 
upon,  the  middle  phalanx  of  one  finger.  Which 
finger  this  may  be  is  perhaps  a  matter  of  indif- 
ference, but  it  is  better,  for  the  sake  of  the  skill 
and  aptitude  acquired  by  habit,  always,  excepting 
in  particular  circumstances,  to  employ  the  same. 
The  middle  finger,  closely  flanked  and  supported 
by  that  on  each  side  of  it,  is  that  which  I,  from 
habit,  always  employ. 

In  mediate,  as  in  direct,  percussion  the  direction 
of  the  stroke  should  be  perpendicular  to,  or  at 
right  angles  with,  the  surface  to  which  it  is  applied  ; 
otherwise  much  of  the  effect  will  be  lost,  and  in- 
correct conclusions  may  be  the  result.  If  any 
space  or  spot  be  found  unusually  dull,  or  particu- 
larly resonant,  upon  either  side,  the  examiner 
should  first  bring  to  mind,  as  far  as  he  is  able, 
the  natural  amount  of  resonance  of  that  particular 
part.  If  in  the  normal  condition  it  be  similarly 
dull,  or  resonant,  as  the  space  over  the  heart  and 
liver  in  the  one  case,  and  that  covering  the  stomach 
in  the  other,  he  must  attempt  to  define  the  extent, 
and,  as  far  as  possible,  the  degree  of  dulness  or 
unusual  resonance,  and  then  mentally  compare  it 
with  that  existing  in  the  healthy  well-formed  chest, 
to  which  he  should  be  able  to  refer  as  to  a  stand- 
ard, and  with  the  sounds  of  which  he  should 
therefore  be  perfectly  familiar. 

It  must,   however,  be   acknowledged,  that  the 
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assumed  standard  itself  is  exceedingly  variable, 
and  that  it  is  quite  impossible  to  define  exactly  the 
amount  and  extent  of  dulness  in  the  healthy  con- 
dition. In  two  individuals  equally  free  from  any 
indication  of  disease,  and  equally  well  formed,  the 
extent  of  the  prsecordial  dulness,  for  example,  may 
vary  considerably.  An  approximation  to  a  healthy 
standard,  however,  may  be  attained  by  practice, 
and  with  this  the  comparison  must  be  made. 

If,  on  the  contrary,  the  part  found  to  be  dull 
should,  in  the  natural  state,  be  moderately  resonant, 
it  should  be  first  ascertained  if  there  exist  any 
cause  of  dulness  exterior  to  the  chest.  If  none 
be  discovered,  and  it  be  determined  that  the  cause 
exists  within,  the  examiner  should  next  attempt 
to  decide  whether  it  arise  from  solid,  or  from  fluid 
material,  and  whether  it  be  deep,  or  superficial, 
or  both.  This  latter  particular  is  effected  by 
varying  and  regulating  the  force  of  the  impulse 
communicated  by  the  stroke  of  the  fingers.  Thus, 
if  between  a  solid  organ  and  the  parietes  a  thin 
layer  of  healthy  lung  intervene,  a  slight  and  de- 
licate stroke,  or  tapping,  will  elicit  the  resonance 
afforded  by  that  layer,  while  a  firm  heavy  stroke 
will  detect  the  dulness  caused  by  the  deeply  seated 
solid  body.  Conversely  to  this,  if  the  source  of 
the  dulness  be  only  superficial,  a  light  stroke 
will  afford  little  or  no  sound,  and  a  firm  and 
strong  one  will  afford  proof  of  the  presence  of  a 
resonant  substance  below. 
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These  opposite  conditions  may  be  fairly  illus- 
trated by  first  percussing  the  lower  part  of  the 
right  mammary  and  lateral  regions,  which  are 
naturally  resonant  when  only  light,  and  dull,  when 
strong,  Percussion  is  employed  ;  and  then  simi- 
larly examining  the  scapular  regions  of  a  thin 
person,  in  which  an  exactly  contrary  state  of 
things  naturally  exists. 

Beginners,  and  other  inexperienced  persons,  are 
generally  in  the  habit  of  giving  much  too  strong 
and  firm  a  stroke  while  exercising  Percussion  ; 
forgetting,  or  not  being  aware,  that  to  distinguish 
minute  differences,  or  delicate  shades  in  the  qua- 
lity, as  well  as  the  amount,  of  resonance — as,  for 
example,  in  the  comparison  of  that  elicited  from 
the  subclavicular  regions  in  the  early  stage  of 
phthisis — light  Percussion  is  far  more  efficient 
than  the  heavy  strokes  which  are  frequently  em- 
ployed. A  gentle  tap  will  often  display  a  marked 
difference  in  the  two  sides,  when  a  strong  blow 
will  be  utterly  inoperative  for  the  purpose. 

When  the  source  of  the  dulness  has  been 
proved  to  be  superficial  only,  or  superficial  as 
well  as  deeply  seated,  the  examiner  should  en- 
deavor to  ascertain  if  the  material  causing  the 
dulness  be  fluid  or  solid.  This  may  be  some- 
times, but  certainly  not  always,  determined  by 
combining  Palpation  with  Percussion.  In  other 
words,  it  is  effected  by  estimating  the  amount 
and  character  of  the  resistance  communicated  by 
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the  parietes  of  the  chest  to  the  finger  of  the  left 
hand  at  the  time  the  stroke  is  inflicted  by  those 
of  the  right  hand.  Thus,  if  the  cause  of  the 
dulness  be  a  soHd,  the  resistance  afforded  by  the 
parietes  is  greater,  and  the  impressibility,  if  I 
may  so  term  it,  or  the  resiliency,  less  than  if  it 
have  a  fluid  origin.  If,  on  the  contrary,  the 
source  of  the  dulness  be  fluid,  the  resistance  is 
less,  and  the  resiliency  greater,  than  when  it  pro- 
ceeds from  a  solid  material.  The  capability,  how- 
ever, of  appreciating  this  difference,  which  is 
merely  one  of  degree,  is  not  likely  to  be  attained 
but  by  long  habit  and  experience,  and  cannot 
always  be  appropriated  by  the  most  skilful  of 
auscultators.  Fortunately  there  are  other  means 
of  determining  this  sometimes  important,  but 
often  difficult  question. 

2.  Percussion  in  the  normal  state  of  the  Chest. 

To  be  capable  of  judging  accurately  of  the  sounds 
which  are  morbid,  it  is  clearly  necessary  that 
the  examiner  should  be  familiar  with  those  which 
are  natural,  and  therefore  that  he  should  be  con- 
versant with  the  amount  of  resonance  on  Per- 
cussion in  the  different  regions  of  the  chest  in 
persons  free  from  disease.  This  varies  consider- 
ably in  different  individuals,  quite  independently 
of  shape  or  congenital  malformation.  This  differ- 
ence of  resonance  on  Percussion  in  healthy  per- 
sons  depends   upon  a   variety  of  circumstances  ; 
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among  which  may  be  enumerated  the  size  of  the 
chest,  the  thickness  and  looseness  of  the  skin, 
the  presence,  absence,  and  amount  of  fat  below 
the  integuments,  the  development  and  firmness 
of  the  muscles,  and  the  general  elasticity  or 
tonicity  of  the  tissues.  Still,  when  the  internal 
organs  are  healthy,  and  when  the  external  parts 
are  natural  in  their  congenital  formation,  and 
have  not  been  materially  affected  by  belts,  stays, 
or  other  articles  of  dress,  the  various  regions  bear, 
in  regard  to  resonance  on  Percussion,  a  definite 
relation  to  each  other,  with  which  it  is  absolutely 
essential  that  the  student  of  auscultation  should 
be  acquainted. 

3.  Natural  resonance    of  the    different   regions 
of  the  Chest  upon  Percussion, 

It  has  been  stated  that  even  in  health  the  re- 
gions of  the  chest  vary  in  their  amount  of  reso- 
nance on  Percussion  in  different  individuals. 
The  remark  is  applicable  to  the  thorax  gene- 
rally, but  it  is  more  especially  true  in  reference 
to  the  acromial  and  some  other  regions.  In 
stout  persons  with  short  necks,  indeed,  per- 
cussion of  the  acromial  region  affords  no 
information,  as  the  entire  space  which  it  em- 
braces is  uniformly  dull.  Even  in  thin  per- 
sons it  requires  some  tact  and  management  to 
make  the  part  resound.  It  is,  however,  so  im- 
portant   carefully  to  examine  this   region,  and   to 
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compare  one  side  with  the  other,  particularly 
in  reference  to  phthisis,  which  sometimes  almost 
solely  affects  the  very  apices  of  the  lungs,  situated 
from  an  inch  to  an  inch  and  a  half  above  the 
lower  edge  of  the  clavicles,  that  the  information 
derived  from  the  careful  investigation  of  this 
region  will  amply  repay  the  examiner  for  the  ex- 
penditure of  a  little  extra  time  and  trouble.  It 
is  the  neglect  or  superficial  observation  of  this 
region  which  undoubtedly  sometimes  causes  the 
disease  to  be  overlooked. 

To  be  enabled  to  judge  of  the  comparative 
resonance  of  the  two  sides — and  it  is  to  this 
that  the  chief  value  of  the  examination  is  at- 
tached— the  shoulders  of  the  patient  must  be 
firmly  depressed,  and  the  head  and  neck  slightly 
inclined  to  the  side  opposite  to  that  which  is 
being  examined.  The  finger  of  the  left  hand 
is  then  to  be  strongly  pressed  downwards,  in- 
wards, and  backwards,  above  the  clavicle,  close 
to  the  bottom  of  the  neck,  and  firmly  per- 
cussed by  those  of  the  right  hand.  When  the 
amount  of  resonance  has  been  tested  upon  one 
side,  the  other  should  be  similarly  explored.  The 
fingers  should  then  be  removed  to  the  top  of  the 
shoulder  and  similarly  percussed,  and  should, 
alternately  upon  one  side  and  the  other,  be  suc- 
cessively passed  round  to  each  portion  of  the 
space  between  the  scapular  end  of  the  clavicle 
and  the  spine.  By  careful  management,  firm  pres- 
sure, and  strong  percussion,  a  considerable  amount 
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of  resonance,  though  inferior  to  that  of  some  other 
regions,  may  be  brought  out,  and  a  difference  in 
the  corresponding  portions  of  the  two  sides  de- 
tected. It  must  be,  however,  repeated,  that  even 
in  the  most  favorable  circumstances  the  resonance 
of  this  region  is  defective  compared  with  that 
of  some  other  regions. 

The  infra-clavicular  or  subclavian  regions 
are  fairly  resonant,  excepting  in  stout  mus- 
cular subjects,  when  the  large  pectoral  muscles 
materially  interfere  with  the  sound  on  Percus- 
sion. The  superior  sternal  region,  though  oc- 
cupied in  part  by  the  large  vessels  of  the  heart, 
contains  also  the  trachea  and  its  primary  divi- 
sion, as  well  as  the  approximating  upper  lobes 
of  the  two  lungs,  which  cause  it  to  be  very  reso- 
nant on  percussion.  The  inferior  sternal  region 
is  almost  always  dull,  from  embracing  a  great 
portion  of  the  space  occupied  by  the  heart. 
Superiorly,  the  lungs,  in  various  degrees,  overlap 
that  organ,  and  on  this  account  the  upper  part  of 
this  region  is  often  resonant  upon  light,  and  com- 
paratively dull  on  firm  Percussion.  The  mam- 
mary regions  vary  in  their  amount  of  resonance 
in  different  parts.  On  the  left  side,  over  the  car- 
tilages of  the  fifth,  the  sixth,  and  sometimes  the 
seventh  rib,  it  is  rather  dull,  particularly  on  firm 
percussion,  in  consequence  of  the  left  ventricle 
and  apex  of  the  heart  being  there  covered  with 
only  a  thin  layer  of  pulmonary  tissue.  It  is  often 
on  the  outer  side  very  resonant,  nearly  as  high  as 


PERCUSSION. 


73 


the  fifth  rib,  from  the  stomach  being  distended 
with  gas,  and  sometimes  dull  to  a  less  extent,  from 
that  organ  being  replete  with  food.  On  the  right 
side  the  Mammary  region  is  superiorly  resonant  : 
but  below  the  sixth  rib,  or  the  sixth  intercostal 
space,  it  is  dull  on  a  forcible  stroke  being  inflicted, 
in  consequence  of  the  upward  projection  of 
the  convex  surface  of  the  liver,  though  a  gentle 
tap  will  easily  detect  the  resonance  arising  from 
the  intervening  portion  of  the  lung.  The  Axil- 
lary  regions,  where  uncovered  by  the  converging 
fibres  of  the  large  pectoral  muscle,  are  very  reso- 
nant, as  the  ribs  are  therein  covered  only  by  the 
flat  serratus  muscle,  the  skin,  and  loose  cellular 
membrane.  The  Lateral  regions  vary  like  the 
Mammary,  being  resonant  superiorly,  but  on  the 
right  side  dull  on  forcible  percussion,  in  conse- 
quence of  the  underlying  convex  surface  of  the 
liver,  and  on  the  left  side  variable,  according  to  the 
state  of  repletion  or  emptiness  of  the  stomach,  and 
the  nature  of  its  contents.  In  its  inferior  and  pos- 
terior part  it  is  sometimes  also  rendered  dull  to  a 
variable  extent  by  the  greater  or  smaller  size  of 
the  spleen.  When  this  organ  and  the  liver  are 
enlarged,  or  pushed  upwards  by  large  abdominal 
effusion,  they,  independently  of  any  thoracic  dis- 
ease, materially  interfere  with,  or  entirely  destroy, 
the  natural  resonance  of  both  lateral  regions.  The 
Scapular  regions  are  dull,  from  thick  layers  of 
muscles  which  intervene  between  the  integuments 
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and  the  parietes  of  the  chest.  The  amount  of 
resonance,  however,  of  the  one  side,  may  often, 
particularly  in  thin  persons,  be  usefully  compared 
with  that  of  the  other  by  rounding  the  shoulders, 
inclining  the  head  forwards,  and  giving  a  firm 
strong  stroke.  The  Inter-scapular  regions  are 
moderately  resonant,  excepting  close  to  the 
spine,  where  the  thick  layer  of  muscles  attached 
to  the  bony  column  prevents  the  sound  being 
fairly  brought  out.  By  crossing  the  arms,  and 
thus  drawing  outwards  the  scapulae,  and  ren- 
dering the  integuments  tense,  very  tolerable 
resonance  may,  however,  be  generally  elicited 
from  these  regions,  excepting  in  very  stout 
persons.  The  Infra-scapular  regions  are  very 
resonant  superiorly,  but  on  the  right  side  dull  on 
strong  percussion,  and  fairly  sounding  only  upon 
gentle  tapping  below  the  eighth  or  ninth  rib,  in 
consequence  of  the  upward  projection  of  the  liver, 
which  in  the  natural  condition  affects  the  reso- 
nance in  front  considerably  above  the  level  at 
which  it  modifies  it  posteriorly.  On  the  left  side 
the  Infra-scapular  region  may  be  rendered  tym- 
panitic by  the  stomach,  or  colon,  distended  with 
gas  ;  or  dull  either  from  an  unusual  enlargement 
of  the  left  lobe  of  the  liver,  or  an  hypertrophied 
spleen  ;  but  it  is  usually  much  more  resonant  in- 
feriorly  than  the  corresponding  region  of  the 
opposite  side. 

The   different   regions,   independently  of   any 
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disease  in  the  chest,  but  influenced  by  the  con- 
stantly varying  condition  of  the  hollow  organs  of 
the  abdomen,  may  be  arranged  as  follows,  accord- 
ing to  their  amount  of  resonance. 

Tympanitic,  (occasionally,)  from  distension  of 
the  stomach,  &c.,the  lower  part  of  the  left  Mam- 
mary, left  Lateral,  and  left  Infra-scapular  regions. 

Very  resonant. — The  Superior  Sternal,  the 
Axillary,  and  the  upper  part  of  the  Infra-scapular 
regions. 

Resonant. — The  Subclavian  or  Infra-clavicular, 
the  upper  part  of  the  Mammary  and  Lateral,  and 
the  Inter-scapular  regions,  excepting  the  inner 
edge  of  the  left  Mammary. 

Imperfectly  resonant. — The  Acromial  and  the 
lower  part  of  the  right  Mammary,  Lateral,  and 
Infra-scapular  regions. 

Dull. — The  Inferior  Sternal,  the  inner  edge  of 
the  Left  Mammary,  and  the  Scapular  regions. 

4.   The  indications  afforded  by  Percussion. 
I.  In  diseases  of  the  Lungs  and  Bronchial  Tubes. 

As  in  simple  Bronchitis  there  exists  merely  an 
increased  supply  of  blood  in,  together  with  some 
thickening  of,  the  lining  membrane  of  the  tubes, 
there  is  no  appreciable  alteration  of  the  resonance 
of  the  chest.  Natural  resonance  of  the  chest, 
therefore,  is  one  of  the  signs  of  simple  bronchitis. 
The  consequences  of  the  complaint,  however,  often 
modify  the  sound  elicited  by  percussion.  Thus, 
in   the  debilitated   patient,  pulmonary  congestion, 
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particularly  of  the  more  dependent  parts  of  the 
lung,  may  be  a  direct  result ;  and  this  may  exist 
to  such  an  extent  as  to  be  accompanied  by  dul- 
ness  on  percussion.  From  the  long  continuance^ 
or  frequent  repetition  of  bronchitis,  emphysema 
arises,  which  is  attended  with  increased  resonance 
of  the  chest. 

In  the  early  stage  of  Pneumonia,  the  pulmo- 
nary tissue  contains  a  larger  supply  of  blood  than 
in  the  natural  condition,  and  the  air-cells  and  in- 
tervening spaces  are,  at  least,  partially  filled  with 
serous  fluid.  The  ordinary  quantity  of  air,  there- 
fore,  cannot  gain  admission  to  the  interior  of  the 
cells,  the  elasticity  of  the  tissue  is  decreased, 
and  the  resonance  on  percussion  is  consequently 
diminished.  When,  instead  of  being  partially 
occupied  by  fluid,  the  air-cells  are  filled  with  solid 
or  semi-solid  matter,  or  are  closed  by  the  thicken- 
ing of  their  walls,  and  the  air  is  entirely  excluded 
from  their  interior,  as  in  the  advanced  stages  of 
the  complaint, — when,  in  fact,  hepatization  is 
established, — the  dulness  on  percussion  becomes 
much  more  marked,  and  the  resistance  afforded 
to  the  finger  more  decided.  As,  in  the  progress 
of  cure,  the  engorgement  of  the  pulmonary  tissue 
decreases,  and  the  cells  become  partially  free,  the 
amount  of  dulness,  together  with  the  resistance 
communicated  to  the  finger,  gradually  diminishes. 

When,  on  the  contrary,  pneumonia  passes  on 
to  the  third  stage,  and  the  effused  matter  softens 
down,   though    air   may   gain    admission    to   the 
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disorganised  tissue,  the  resonance  on  percussion 
does  not  increase  in  proportion :  excepting  in  the 
comparatively  rare  case  of  large  pneumonic 
abscess,  variation  in  the  amount  of  dulness  is 
often  scarcely  perceptible.  The  comparatively 
slight  change  of  the  dulness  in  such  cases  proba- 
bly arises  from  the  contraction  of  the  surrounding 
tissue,  and  simultaneous  depression  of  the  ribs, 
as  well  as  from  the  commingling  of  purulent  or 
softened  albuminous  matter  with  the  inspired  air. 

Percussion,  then,  forms  an  important  element  in 
the  physical  diagnosis  of  pneumonia.  It  not 
merely  assists  the  physician  in  ascertaining  the 
existence  of  the  disorder,  but,  when  the  case  is 
carefully  watched,  it  enables  him  to  determine  its 
stage  and  progress. 

Is  dulness  on  Percussion,  then,  always  atten- 
dant upon  pneumonia  ? — It  certainly  is  not.  The 
disease  may  certainly  be  present  w^ithout  any 
appreciable  dulness.  Thus,  when  inflammation 
affects  separate  lobules  of  the  lung,  disseminated 
through  one  or  both  organs,  and  these  lobules' 
are  surrounded  by  a  comparatively  large  amount 
of  healthy  crepitant  pulmonary  tissue,  no  dulness 
can  be  discovered  on  percussion.  It  is  from 
this  form  of  the  disorder  being  more  frequent 
among  children,  as  well  as  from  physical  ex- 
amination being  in  them  effected  with  less  facility 
than  in  adults,  and  from  the  patients  frequently 
dying  before  the  disease  has  arrived  at  the  stage 
7* 


78  PERCUSSION. 

of  consolidation,  that  the  pneumonia  of  child- 
hood is  less  commonly  attended  with  dulness  on 
percussion^  than  that  of  grown  persons.  There 
are  other  cases  in  which  pneumonia  cannot 
be  recognized  by  dulness :  as  when  a  defined 
portion  of  hepatized  lung  occupies  the  centre  of 
the  organ,  and  is  on  every  side  surrounded  by 
healthy  structures,  or  when  it  exists  in  situations 
normally  dull,  as  in  the  thin  edge  overlapping 
the  heart,  or  in  that  passing  down  before  the 
liver.* 

In  Phthisis  the  dulness  on  percussion  is  very 
variable.  In  some  few  cases  it  cannot  be  dis- 
covered during  their  entire  course.  Its  import- 
ance, like  that  of  almost  every  other  physical  sign 
in  this  complaint,  is  associated  with  the  com- 
parison of  one  part  with  another,  or  of  corre- 
sponding regions  in  the  two  sides  of  the  chest. 
Phthisis  almost  always  primarily  affects  the  apex 
of  the  lungs,  and  most  commonly  that  of  one 
before,  or  to  a  greater  extent,  than  the  other. 
Upon  this  circumstance  do  the  distinctive  physi- 
cal signs  of  the  complaint  mainly  depend.  When, 
therefore,  tubercles  are  largely  and  equally  dis- 
tributed throughout  the    whole    of  one  or  both 

*  It  has  been  stated,  upon  high  authority,  that  in  some  cases 
of  consolidation  of  the  lung,  the  side  has  been  more  resonant 
than  natural,  and  even  tympanitic,  upon  percussion.  This 
curious  circumstance  has  been  differently  accounted  for  by 
different  writers,  but  as  the  author  has  never  witnessed  such  a 
case,  the  exception  has  not  been  introduced  in  the  text. 
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lungs,  the  characteristic  physical  signs  of  the 
complaint  are  absent.  It  has  been  previously 
stated,  that  when  tubercles  are  deposited  in  con- 
siderable numbers  in  any  part  of  the  lung,  the 
pleura  covering  that  part  almost  always  becomes 
inflamed ;  plastic  matter  is  effused,  which  con- 
nects the  pulmonary  and  costal  layers  of  the 
membrane.  The  expansibility  of  the  pulmonary 
tissue  is  thereby  diminished,  from  its  free  motion 
being  impeded,  and  from  the  contraction  which 
sooner  or  later  ensues  in  the  newly  formed  mem- 
branous covering.  The  tubercles  also  encroach 
upon  the  space  to  which,  in  the  healthy  state,  air 
is  admitted. 

From  these  causes  less  air  enters  the  cells  of 
that  part  of  the  lung.  Hence,  even  in  the  early 
stages  of  phthisis,  arises  a  difference  of  reso- 
nance in  the  corresponding  regions  of  the  two 
sides,  or  between  different  regions  of  the  same 
side.  The  regions  thus  affected  are  almost  uni- 
versally the  infra-clavicular,  the  acromial,  or  the 
scapular.  There  may  be  no  actual  dulness  either 
absolute  or  comparative.  Both  sides  may  sound 
well.  But  when  they  are  accurately  compared 
by  gentle  tapping,  as  well  as  strong  percussion, 
in  a  compressed  as  well  as  in  an  expanded  state 
of  the  lungs,  a  difference  of  tone  or  quality  of  the 
sound  elicited  by  percussion  may  be  often  ob- 
served. This  difference  of  tone  or  quality  of 
sound,  especially  when  existing   in  combination 
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with  other  physical  signs,  should  be  carefully 
noted,  as  an  important  particular  in  the  diagnosis 
of  incipient  phthisis. 

When  tubercles  become  more  numerous,  when 
the  pleuritic  coating  has  increased  in  thickness 
and  density,  and  especially  when  the  lung  sur- 
rounding the  tubercles  is  rendered  hard  and  firm 
by  pneumonia,  the  sound  on  percussion  not  only 
varies  in  tone,  but  differs  in  degree.  Dulness 
then  becomes  decided,  and  obvious  upon  com- 
parison with  that  afforded  by  healthy  parts.  It 
may  exist  upon  both  sides,  but  at  this  period  of 
the  complaint  it  is  most  commonly  present  on 
one  side  only,  or  is  much  more  marked  upon  one 
than  upon  the  other. 

During  the  stage  of  softening,  the  dulness  is 
scarcely  altered,  unless  it  be  so  from  an  increase 
and  extension  of  the  surrounding  pneumonic 
consolidation. 

In  the  latter  stages  of  the  complaint,  even  when 
cavities  have  been  formed,  unless  the  vomicae  be 
large  and  superficial,  the  sound  upon  percussion 
is  far  from  good  ;  it  is  nearly,  if  it  be  not  actually, 
dull.  This  arises  partly  from  the  thick  and  dense 
pleuritic  covering,  and  the  layer  of  consolidated 
lung,  which  intervene  between  the  cavities  and  the 
parietes,  partly  from  the  irregular  form  of  most 
vomicae  being  unfavorable  to  the  resonance  of 
the  contained  air,  and  sometimes,  in  part,  from  the 
presence  of  fluid  secretion  within  them. 
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The  sound  upon  forcible  percussion  is  not, 
however,  absolutely  dull,  as  in  some  of  the  former 
stages  of  the  complaint,  or  in  the  consolidation  of 
pneumonia,  but  rather  resembles  that  of  a  sound- 
ing body  to  which  a  damper  has  been  applied. 

When  a  cavity  is  very  large,  occupying  the 
greater  part  of  an  entire  lobe  of  the  lung,  the 
sound  may  be  not  only  more  than  ordinarily 
resonant,  but  absolutely  tympanitic.  Such  cases 
are,  however,  rare,  and  as  a  general  rule  tubercular 
cavities  are  not,  as  is  supposed  by  many,  accom- 
panied with  increased  resonance  on  percussion. 

In  a  few  cases  a  peculiar  sound  is  heard,  which 
has  not  been  inaptly  compared  to  that  produced 
by  striking  a  cracked  pot  (bruit  de  pot  fele). 
It  appears  to  be  connected  with  the  imperfect 
resonance  of  the  air  contained  within  a  cavity  of 
moderate  size,  in  consequence  either  of  its  being 
partially  occupied  by  fluid,  or  of  the  vibration  of 
its.parietes  being  interrupted  by  the  entrance  of 
one  or  more  large  tubes. 

In  that  form  of  phthisis,  then,  in  which  tuber- 
cles are  generally  disseminated  throughout  the 
lungs,  the  resonance  of  the  chest  upon  percus- 
sion is  not  appreciably  altered.  In  the  earlier 
stages  even  of  the  more  common  form  of  the 
complaint,  there  may  exist  a  variation  in  the 
resonance,  or  rather  in  the  tone  of  sound  elicited 
by  percussion,  on  comparing  the  infra-clavi- 
cular  or   acromial  with  the  mammary    or    axil- 
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lary  regions  of  the  same  sides,  or  corresponding 
regions  of  different  sides  with  each  other.  In 
the  second  and  third  stages  of  the  disorder, — 
those,  namely,  of  consolidation  and  softening, 
— the  dulness  on  percussion  is  obvious,  when 
compared  with  the  sound  proceeding  from  a 
healthy  lung.  In  the  latter  stages  of  the  com- 
plaint the  sound  varies  according  to  the  size  and 
arrangement  of  the  cavities  :  it  may  be  almost 
dull,  it  may  resemble  a  muffled  resonance,  it  may 
be  tympanitic,  and  lastly,  it  may  approach  to 
that  arising  from  striking  a  cracked  pot. 

In  simple  Venous  congestion  of  the  lung,  arising 
from  the  difficult  transmission  of  the  blood  through 
the  heart,  dulness  on  percussion  exists  in  a  degree 
and  extent  proportioned  to  the  amount  and  dura- 
tion of  the.  disease,  and  the  debility  or  exhaustion 
of  the  patient.  In  such  cases  the  dulness  is 
generally  observed  in  the  most  dependent  parts  of 
the  lungs,  or  in  those  most  remote  from  the 
centre  of  circulation.  It  is  not,  however,  of  so 
marked  and  decided  a  character  as  that  arising 
either  from  pneumonic  consolidation  or  pleuritic 
effusion.  But  when  the  congestion  reaches  to 
such  a  height  as  to  cause  pulmonary  apoplexy,  in 
which  part  affected  is  rendered  perfectly  des- 
titute of  air,  and  reduced  to  a  state  resembling 
damson  cheese,  the  dulness  on  percussion,  and 
the  resistance  afforded  to  the  finger,  is  complete. 
This  disease,  it  may  be  observed,  often  affects 
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detached  masses  of  the  lung,  or  the  narrow  edges 
of  the  organ,  and  is  consequently  not  always 
detected  even  upon  minute  examination. 

In  (Edema  of  the  lung  arising  from  diseases  of 
the  heart,  or  from  other  causes,  serum  partially 
occupies  the  space  ordinarily  filled  by  air.  This 
affection,  therefore,  which  almost  always  occurs 
in  the  most  dependent  parts  of  the  lung,  is  also 
accompanied  with  a  moderate  amount  of  dulness 
on  percussion. 

In  Malignant  disease  of  the  lung,  the  pulmo- 
nary tissue  is  pushed  aside,  and  the  air  is  entirely 
excluded  from  the  parts  affected  by  the  cancerous 
or  fungous  growth.  When,  therefore,  the  disease 
occupies  a  large  space,  or  invades  a  considerable 
amount  of  pulmonary  tissue  in  the  massive  form, 
there  exists  perfect  dulness  on  percussion,  and 
great  resistance  to  the  finger. 

Malignant  disease,  however,  like  scrofulous 
tubercles,  lobular  pneumonia,  and  pulmonary 
apoplexy,  may  exist  in  small  rounded  dissemi- 
nated masses,  surrounded  by  healthy  pulmonary 
tissue,  to  a  comparatively  large  extent.  Under 
such  circumstances,  the  healthy  portion  of  the 
lung  surrounding  the  malignant  deposit,  as  in 
the  other  diseases  specified,  conceals  the  dul- 
ness which  would  be  otherwise  produced  by  it. 
When,  therefore,  malignant  disease  attacks  the 
lung  in  a  massive  form,  as  it  usually  does,  when 
originally    developed  therein,  it  is   accompanied 
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by  dulness  on  percussion.  When,  on  the  con- 
trary, it  is  distributed  through  the  lung  in  the 
form  of  variously  sized  tubercles,  as  it  ordinarily 
is  when  arising  secondarily  to  its  appearance  in 
other  parts,  it  is  often  not  accompanied  by  any 
alteration  of  the  resonance  of  the  chest. 

Emphysema  of  the  lung. — The  diseases  hitherto 
noticed  have  been  accompanied  with  a  decrease  of 
the  natural  resonance  of  the  chest :  Emphysema 
of  the  lung  produces  exactly  the  opposite  con- 
dition. This  affection,  as  has  been  previously 
explained,  is  dependent  upon  the  dilatation,  or 
rupture  of  the  air-cells,  or  of  atrophy,  and  con- 
sequent yielding  of  the  partitions  between  them. 
In  any  case,  and  in  all  cases,  whether  the  affec- 
tion be  merely  vesicular,  interlobular,  or  sub- 
pleural,  the  proportion  of  air  to  the  solid  and 
fluid  constituents  of  the  pulmonary  organs  is 
increased.  The  lung,  either  locally  or  generally, 
is  increased  in  volume.  The  dimensions  of  the 
parietes  are  enlarged,  and  the  resonance  upon 
percussion  is  augmented.  Not  only  are  the  parts 
ordinarily  resonant  rendered  more  so  by  this 
affection,  but  those  which,  in  the  natural  condition, 
are  dull,  become  well-sounding.  Thus,  in  conse- 
quence of  the  enlarged  lung  extending  over  the 
heart,  the  praecordial  region  often  becomes  per- 
fectly resonant  on  percussion,  excepting  towards 
the  xiphoid  cartilage,  where,  from  the  increased 
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size  and  distension  of  the  right  side  of  the  heart, 
the  dulness  is  even  greater  and  more  extensive 
than  natural.  Thus,  also,  in  the  parts  which  are 
ordinarily  dull  from  the  underlying  liver,  the  sound 
on  percussion  becomes  comparatively  resonant. 

2.  Indications  afforded  hy  Percussion  in 
diseases  of  the  Pleura. 

When  fluid  of  any  kind  is  effused  into  the 
pleura,  the  lung,  to  a  corresponding  extent,  is 
compressed,  and  the  air,  in  nearly  an  equal  pro- 
portion, is  squeezed  out  of,  and  prevented  regain- 
ing admission  to,  the  pulmonary  cells.  Whether, 
therefore,  the  disease  arise  from  inflammation  or 
from  obstruction,  whether  the  fluid  be  blood, 
pure  serum,  turbid  serum,  or  pus,  dulness  on 
percussion  exists  to  an  extent,  and,  up  to  certain 
limits,  to  a  degree  also,  commensurate  with  the 
amount  of  fluid.  The  dulness  in  each  case  mav 
primarily  affect  only  the  lower  part  of  the  serous 
cavity,  and  gradually  extend  upwards  as  the 
fluid  increases,  and,  by  its  increment,  displace 
the  lung.  It  may,  on  the  contrary,  in  each  case 
only  extend  over  a  defined  space,  to  which  it 
is  confined  by  previously  existing  pleuritic  ad- 
hesions. 

When  the   pleura  is  free  from  such  adhesions. 

the  fluid,  from  whatever  part   of  the   membrane 

it   proceeds,  may  in   each  case  gravitate  to  the 

lowest   part  of  the  cavity,  and  its  site  may  be 
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changed  according  to  the  varying  position  of  the 
patient's  body  ;  in  each  case,  therefore,  the  part 
in  which  the  dulness  is  observed  may  also  vary 
together  with  the  changes  of  position.  This 
change  in  the  situation  of  the  fluid,  and  of  the 
consequent  dulness,  according  to  the  position  of 
the  body,  is,  however,  far  more  common  in  hydro- 
thorax,  than  in  either  simple  pleuritic  effusion  or 
empyema,  in  which  diseases  the  fluid  is  much 
more  frequently  confined  to  a  defined  space  by 
surrounding  adhesions.  Though,  therefore,  the 
change  of  the  situation  of  the  dulness  from  posi- 
tion may  serve  to  distinguish  that  arising  from 
hydrothorax,  from  that  produced  by  pneumonia,  it 
cannot  be  trusted  as  necessarily,  or  even  commonly, 
diagnostic  between  pneumonia  and  empyema. 

Even  when  pleuritic  fluid  has  been  removed 
by  the  use  of  medicine,  or  by  the  employment  of 
paracentesis,  dulness  on  percussion,  though  in  a 
less  degree,  often  remains  for  a  considerable  time. 
This  probably  arises  from  two  causes,  viz.  the 
imperfect  expansion  of  the  layer  of  lung  formerly 
in  contact  with  the  inflammatory  effusion  ;  and 
the  presence  of  a  coating  of  solid  lymph  left 
upon  the  surface  of  the  serous  membrane.  When 
the  fluid  of  empyema  is  absorbed,  or  is  evacuated 
either  by  the  trochar  or  by  a  spontaneous  opening, 
the  lung  is  generally  so  thickly  covered  with  solid 
matter,  so  firmly  bound  and  plastered  down  by 
bands  and  adhesions,  as  to  be  almost  incapable  of 
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expansion.  The  lung  of  the  opposite  side  be- 
comes enlarged,  and  partially  fills  up  the  space. 
But  it  does  so  partially  only  ;  its  supplementary 
action  is  not  complete.  Hence  the  ribs  of  the 
diseased  side  fall  in  upon  the  space  formerly 
occupied  by  the  fluid,  the  chest  becomes  mis- 
shapen, and  the  spine  more  or  less  distorted. 
Hence,  also,  though  not  a  single  drop  of  fluid 
may  be  present  in  the  pleura,  though  the  serous 
cavity  may  be  entirely  closed  by  adhesions,  dul- 
ness  on  percussion  may  remain  as  a  consequence 
of  empyema  long  after  the  disease  itself  is  cured. 
Natural  resonance  may  never  return. 

In  Malignant  disease  of  the  pleura,  as  in  that 
of  the  lung,  the  pulmonary  tissue  is  pushed  aside, 
and  dulness  exists  on  percussion  commensurately 
with  the  extent  of  the  solid  deposit. 

Tubercles,  when  confined  to  the  pleura,  rarely 
exist  to  so  great  an  extent  as  to  give  rise  to  dul- 
ness on  percussion. 

In  Pneumothorax,  the  air  in  the  pleura  pushes 
aside  and  compresses  the  lung  to  an  extent  vary- 
ino;  accoi'dinor  to  the  amount  of  the  disease  exist- 
ing  in  the  lung  itself,  and  of  the  adhesions 
connecting  it  with  the  costal  pleura.  The  part 
of  the  chest  into  which  the  air  has  escaped  is 
generally  more  resonant  than  usual,  and  not  un- 
frequently  tympanitic  upon  percussion.  When 
air  and  fluid  co-exist  in  the  same  serous  sac, 
dulness   is   present   at  one  part,  and   tympanitic 
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resonance  at  another.  The  two  conditions  vary 
in  extent  according  to  the  respective  amount  of 
the  gas  and  the  fluid.  Under  these  circumstances 
the  fluid  almost  always  occupies  the  lowest  part 
of  the  chest,  and  gravitates,  according  to  the 
position  of  the  patient,  to  the  space  which  is  the 
most  dependent.  The  posterior  will  therefore  be 
dull,  and  the  anterior  part  of  the  chest  resonant 
on  percussion,  while  the  patient  lies  upon  his 
back,  while  exactly  the  converse  state  of  things 
will  be  observed,  when,  if  able  to  do  so,  he  turns 
upon  his  face. 

Is,  then,  tympanitic  resonance  upon  percus- 
sion always  present  in  pneumothorax  ? — It  cer- 
tainly is  not.  The  air  may  be  in  quantity  so 
small,  the  pleura  so  thickly  lined  with  solid 
matter,  or  the  pneumothorax  may  be  so  centrally 
situated  at  the  base  of  the  lung,  in  contact  whh 
the  diaphragm,  and  therefore  so  far  removed 
from  the  vibrating  parietes,  and  the  intervening 
substances  may  be  such  indifferent  conductors  of 
the  vibrations  produced  therein,  that  no  increase 
of  resonance  may  exist  upon  percussion.  The 
side  may,  indeed,  be  even  more  dull  than  natural ; 
though  this  is  of  rare  occurrence.  The  absence 
of  tympanitic  resonance  in  pneumothorax  is  more 
frequent  in  those  cases  in  which  air  enters  the 
pleura  in  consequence  of  the  partial  evacuation 
of  an  empyema  through  a  bronchial  tube,  than  in 
those  which  result  from   the  communication  of  a 
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tubercular  cavity  with  the  serous  membrane. 
In  the  former  cases  the  lung  has  usually  been 
already  compressed  to  the  utmost,  and  air  only 
enters  the  pleura  as  the  purulent  fluid  is  expecto- 
rated. A  portion  of  the  space  formerly  occu- 
pied by  the  purulent  effusion  is  also  filled  up  by 
the  return  of  the  distended  ribs  and  detruded  dia- 
phragm to  their  accustomed  boundaries.  The  air 
in  the  pleura,  therefore,  is  sometimes  in  quantity 
so  small  as  not  to  give  rise  to  resonance  on  per- 
cussion. The  same  relative  state  of  parts  some- 
times exists  in  pneumothorax  arising  from  other 
causes,  when  there  is  a  gradual  accumulation  of 
pleuritic  effusion,  and  the  comparatively  heavy 
liquid  excludes  the  light  air  from  the  cavity  of 
the  serous  membrane.  This  condition  is  far  from 
unfrequent  in  the  last  stages  of  pneumothorax 
connected  with  tubercular  phthisis. 

3.  Indications  afforded  hy  Percussion 
in  diseases  of  the  Heart. 

The  extent  of  dulness  of  the  praecordial  region 
varies  considerably  in  different  individuals,  quite 
independently  of  disease.  This  difference  arises, 
perhaps,  in  part  from  congenital  formation,  and  in 
part  from  the  effects  of  dress.  The  normal  prae- 
cordial  dulness  cannot,  therefore,  be  defined  by 
any  precise  boundaries.  It  may  be  stated,  as  an 
approach  to  the  average  of  its  ordinary  extent, 
that  it  occupies  the  entire  inferior  sternal  region, 
and  that  portion  of  the  left  mammary  region 
8  * 
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which  is  covered  by  the  cartilages  of  the  fifth, 
sixth,  and  seventh  ribs.  If  the  prsecordial  dull- 
ness much  exceed  these  limits,  the  excess  may 
usually  be  correctly  attributed  to  disease  ;  though 
it  by  no  means  necessarily  follows  that  that  dis- 
ease is  connected  with  the  heart,  or  with  its  in- 
vesting membrane.  It  may  arise  from  local  pleu- 
risy, or  consolidation  of  the  lung.  The  prsecor- 
dial dulness  may,  on  the  other  hand,  not  extend 
to  its  ordinary  boundaries  without  disease  being 
present  in  any  organ.  It  may  be  almost  entirely 
cancelled  by  an  overlying  emphysematous  lung, 
without  any  cause  for  the  diminished  dulness 
existing  in  the  heart.  Still  further,  though  great 
enlargement  of  the  heart  may  be  present,  it  may 
happen  that,  excepting  in  the  scrobiculus  cordis, 
no  dulness  on  percussion  may  be  perceptible,  in 
consequence  of  the  emphysematous  lung  inter- 
vening between  the  hypertrophied,  or  dilated 
organ  and  the  parietes. 

These  circumstances  being  duly  considered, 
and  the  exceptions  borne  in  mind,  it  may  be 
stated  generally  that  all  enlargements  of  the 
heart,  and  all  effusions  into  the  pericardium, 
are  accompanied  with  increased  dulness  on  per- 
cussion of  the  praecordial  region.  The  cause 
of  this  must,  from  what  has  been  previously 
stated,  be  sufficiently  obvious,  and  need  not  be 
here  explained.  When,  therefore,  from  any  ob- 
struction to  the  course  of  the  blood  existing  in 
the  aortic  valves,  or  in  the  course  of  the  thoracic 
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aorta  itself,  or  from  any  other  cause,  the  left  ven- 
tricle is  greatly  dilated  and  thickened,  an  increase 
in  the  extent  of  the  praecordial  dulness  is  observed, 
especially  over  the  costal  cartilages,  and  below 
the  left  nipple. 

When  obstruction  exists  in  the  mitral  valve, 
when  the  auriculo-ventricular  opening  is  con- 
tracted, or  admits  of  regurgitation,  the  left  auricle 
is  imperfectly  emptied  during  the  diastole,  and  is 
more  than  ordinarily  distended  during  the  systole, 
of  the  ventricle.  The  auricle  at  length  becomes 
permanently  dilated  and  thickened.  This  may  be 
often  ascertained  by  an  extension  of  the  praecor- 
dial dulness  to  the  cartilages,  and  adjoining  bone 
of  the  left  fourth  rib,  the  third  intercostal  space, 
and  even  the  third  rib.  When  the  lungs  are  ex- 
tensively affected  with  emphysema,  when,  in  con- 
sequence of  disease  in  the  mitral  valve,  the  circu- 
lation of  the  blood  through  the  lungs  is  obstructed, 
or  when,  from  congenital  or  acquired  smallness  of 
the  calibre  of,  or  from  any  other  disease  in,  the 
pulmonary  artery,  there  exists  an  impediment  to 
the  free  transmission  of  the  blood  from  the  right 
ventricle,  repletion  and  distension  of  that  cavity, 
and  of  its  adjoining  auricle,  necessarily  ensues. 
The  evidence  of  this  exists  in  the  extension  of  the 
ordinary  precordial  dulness  to  the  right  side  of 
the  sternum,  or  the  inner  edge  of  right  mammary 
region,  and    particularly  to  the  scrobiculus  cordis. 

In  Pericardial  effusion. — From  the  difficulty, 
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or  rather  the  impossibility,  of  accurately  defining 
the  natural  limits  of  the  prsecordial  dulness  in 
individual  cases,  the  small  increase  which  may  be 
presumed  to  be  dependent  on  the  plastic  effusion 
of  recent  pericarditis  is  not  discoverable  by  per- 
cussion. The  presence  even  of  fluid  effusion 
cannot  always  be  ascertained  by  percussion,  unless 
it  exist  in  considerable  quantity. 

When,  however,  the  quantity  of  fluid  is  large, 
the  dulness  on  percussion  is  perceptibly  increased. 
If  the  serous  membrane  be  free  from  adhesions, 
the  increased  dulness  commences  below,  extends 
on  either  side  of  the  bottom  of  the  sternum,  and 
gradually  passes  upwards. 

When  the  membrane  is  largely  distended  with 
fluid,  the  increased  dulness  is  sometimes  very 
remarkable  and  extensive.  Its  boundaries  are 
enlarged  in  every  direction,  but  especially  trans- 
versely. 

When  partial  adhesions  exist  in  the  membrane, 
and  prevent  its  distension  in  certain  directions, 
the  fluid  effused  in  tbe  free  portions  of  the  serous 
sac  causes  the  outline  of  the  dulness  to  be  irreg- 
ular in  form. 

Hence  it  happens  that  pericardial  effusions  may 
exist  in  considerable  amount  without  being  distin- 
guishable by  any  increased  dulness  ;  or,  in  other 
words,  the  dulness  may  so  slightly  extend  beyond 
the  limits  naturally  existing  in  some  healthy  indi- 
viduals, as  not  to  be  certainly  appreciated  as  the 
result  of  disease.     In  other  cases  the  dulness  may 
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be  general  and  extensive,  and  in  a  third  set  of 
cases  it  may  be  limited  and  local,  though  at  the 
same  time  definite  and  decided. 

4.  Indications  afforded  by  Percussion  in  diseases 
of  the  Anterior  and  Posterior  Mediastinum. 

When  aneurism  proceeds  from  that  portion 
of  the  aorta  which  is  just  above  the  valves,  the 
dulness  to  which  it  gives  rise  may  be  undistin- 
guishable  from  that  proceeding  from  disease  of 
the  heart  itself.  It  may  extend  upon  either  side 
of  the  heart,  though  it  most  commonly  extends 
to  the  right  side.  Independently  of  the  dulness 
arising  from  the  tumor  itself,  which  varies  of  course 
according  to  the  size  of  the  sac,  the  disease  often 
displaces  the  heart  so  as  considerably  to  modify 
the  normal  dulness  of  the  prsecordial  region. 

When  aneurism  exists  in  the  ascending  aorta, 
and  is  of  large  size,  its  presence  may  generally  be 
recognized  by  an  alteration  of  the  resonance  on  per- 
cussion over  the  upper  sternal,  and  the  inner  edge 
of  the  right  subclavian  region.  Unless,  however, 
the  dimensions  of  the  aneurism  are  considerable, 
no  absolute  dulness  is  perceptible,  in  consequence 
of  the  overlying  resonant  lung  concealing  that 
which  the  presence  of  the  tumour  would  otherwise 
induce. 

The  same  may  be  said  in  reference  to  aneurism 
of  the  arteria  innominata.  But  even  when  no 
dulness,  strictly  so  called,  can  be  discovered,  there 
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may  be  often  distinguished  a  variation  of  the  tone 
or  quality  of  the  sound  when  corresponding  regions 
of  the  two  sides  are  percussed,  and  accurately 
compared.  This  variation  is  not  to  be  disregarded  ; 
in  doubtful  cases  it  may  be  of  very  great  im- 
portance. 

When  aneurism  exists  in  the  arch  of  the  aorta,  it 
is  more  likely  to  be  recognized  by  dulness  on 
percussion  than  when  the  ascending  portion  of 
the  vessel  is  the  part  affected.  This  arises  from 
the  lung  towards  the  central  line  being  thinner, 
and  more  easily  displaced,  or  entirely  pushed  aside, 
than  in  the  parts  previously  referred  to. 

Aneurism  of  the  descending  aorta,  if  of  large 
size,  may  be  attended  with  dulness  on  percussion 
on  either  side  of  the  spine,  though  it  more  com- 
monly extends  to  the  left  side.  It  may  project 
directly  forward,  and,  by  pushing  aside  the  lungs, 
be  the  cause  of  increased  dulness  in  the  praecordial 
region. 

Abscesses  of  the  anterior  mediastinum  are  ac- 
companied with  dulness  on  percussion  of  the 
particular  part  which  they  affect ;  and  enlarge- 
ment of  the  bronchial  glands  are  said  to  be 
recognizable  by  dulness  of  the  interscapular 
regions.  This  latter  fact  I  have  not  yet  been  able 
to  verify,  and  I  cannot  but  think  that  the  enlarge- 
ment must  be  very  considerable,  to  produce  appre- 
ciable dulness  on  the  interscapular  region. 

The   diseases,  then,  in  which   Percussion   may 
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afford  useful  information,  are  Bronchitis,  Pneu- 
monia, Phthisis,  Emphysema,  and  Mahgnant 
Disease  of  the  Lung  ;  Hydro  thorax.  Pleuritic  effu- 
sion, and  Pneumothorax  ;  Dilatation  of  the  heart, 
Pericardial  effusion.  Aneurism  of  the  large 
vessels,  and  Abscesses  or  other  diseases  of  the 
Mediastina. 


CHAPTER  V. 

AUSCULTATION,  OR  EXAMINATION  BY  THE  EAR. 

Great  as  have  been  the  advantages  which  have 
accrued  from  the  modes  of  physical  investigation 
which  have  been  already,  and  which  are  still  to  be, 
noticed,  it  is  to  Auscultation  more  especially, 
combined  with  the  study  of  morbid  anatomy,  that 
is  attributable  the  vast  progress  which  has  been 
made  during  the  present  century  in  discriminating 
diseases  of  the  chest.  It  is  to  Auscultation  that 
the  profession  is  mainly  indebted  for  that  measure 
of  light  which  has  supervened  upon  comparative 
obscurity. 

By  Auscultation,  as  regards  the  pathology  of 
the  chest,  is  meant  the  practice  of  listening  to  the 
sounds  arising  from  the  exercise  of  the  function? 
of  respiration  and  circulation,  and  of  comparing 
those  emanating  from  diseased  organs  with  those 
ascertained,  by  previous  experience,  to  exist  in  the 
healthy  condition.  To  this  may  be  properly 
added  the  explanation  of  the  difference  of  the 
sounds  occurring  in  disease,  by  the  physical  con- 
dition of  the  organs  produced  thereby. 
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Auscultation,  like  percussion,  may  be  imme- 
diate or  mediate.  It  is  immediate,  when  the 
unguarded  ear  is  placed  upon  the  chest,  either 
bare  or  protected  with  only  a  slight  covering  ; 
and  when,  therefore,  the  vibrations  of  the  elastic 
parietes  are  communicated  directly  to  the  organ 
of  hearing.  It  is  mediate,  when  between  the  ear 
and  parietes  is  interposed  a  body,  which  conducts 
the  vibrations  of  one  to  the  other.  The  opinions 
originally  entertained  of  the  great  advantages  of 
the  stethoscope  are  nov/  acknowledged  to  have 
been  erroneous.  Some  auscultators  prefer  me- 
diate, others  immediate  auscultation.  Each  mode 
possesses  some  advantages,  and  each  is  liable,  in 
certain  circumstances,  to  some  objections. 

1.  Immediate  Auscultation. 

The  ear,  when  this  mode  is  employed,  is  suc- 
cessively applied  to,  and  firmly  pressed  upon,  the 
different  regions  of  the  chest,  either  quite  bare  or 
only  slightly  covered  ;  in  such  a  way  that  the 
organ  may,  as  much  as  possible,  become  one 
with,  and  therefore  participate  in  the  vibrations 
of,  the  solid  parietes  upon  which  it  is  placed. 
This  is  in  many  respects  a  desirable  mode  of 
auscultating.  It  requires,  or  appears  to  require, 
less  abstraction  ;  it  is  more  easily  acquired  ;  it 
causes  no  pain  to  the  patient  by  the  pressure 
employed,  which,  in  some  instances,  almost  neces- 
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sarily  arises  from  the  use  of  the  stethoscope  ;  and 
it  is,  usually  at  least,  as  effective  as  mediate 
auscultation,  when  large  surfaces  are  implicated 
by  disease.  Not  unfrequently,  indeed,  sounds 
which  are  indistinct,  and  appear  indefinite  through 
the  cylinder,  become  sufficiently  obvious  and 
determinate  upon  the  application  of  the  ear. 

But  immediate  auscultation  is  open  to  several 
objections.  The  rustling  of  the  clothes  of  the 
patient,  in  consequence  of  a  larger  surface 
being  covered  by  the  side  of  the  head  than  by 
the  end  of  the  stethoscope,  is  more  likely  to 
interfere  with  the  sound  proceeding  from  the 
chest.  The  hair  of  the  auscultator  himself,  by 
the  motion  of  the  patient's  body,  frequently  gives 
rise  to  sounds  nearly  resembling  those  arising 
from  disease.  These  may  be  incorrectly  supposed 
to  proceed  from  the  chest,  and  may  thus  become 
a  source  of  error. 

It  is  sometimes  important,  as  an  aid  to  diag- 
nosis, to  be  able  to  define  the  axact  situation  in 
which  a  particular  sound  is  heard  with  the  greatest 
intensity  or  distinctness ;  as  in  affections  of  the 
valves  of  the  heart,  the  aorta,  he.  By  the  un- 
guarded ear,  we  cannot  effect  this  so  perfectly,  we 
certainly  do  not  possess  the  power  of  localizing 
particular  sounds  so  accurately,  as  by  the  aid  of 
the  stethoscope.  By  some  persons  it  may  be 
considered  indelicate  to  apply  the  naked  ear,  not 
merely  to  the  bare  chest,  but  even  to  the  unrobed, 
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though  sHghtly  covered,  parietes  of  female  patients. 
In  other  persons,  motives  of  a  different  nature  will 
incline  the  auscultator  himself  to  avoid  contact, 
or  a  too  near  approach  to  the  integuments  of  his 
patient.  In  the  one  case,  modesty,  or  prudery, 
may  forbid  the  employment  of  immediate  auscul- 
tation ;  in  the  other,  uncleanliness  may  render  it 
undesirable.  Independently,  however,  of  the  real 
or  presumed  indelicacy  of  applying  the  ear  in  the 
case  of*  female  patients,  it  is  often  quite  imprac- 
ticable to  do  so,  with  good  effect,  in  persons 
with  largely  developed  mammary  glands. 

There  are  also,  it  must  be  recollected,  some 
situations  in  which  the  ear  cannot  be  fairly  and 
efficiently  employed  ;  as  in  the  space  above  the 
clavicle,  in  the  upper  part  of  the  axilla,  and  in 
very  thin  persons,  immediately  below  the  clavicle, 
and  in  the  supra-spinous  fossa  of  the  scapula. 

Immediate  auscultation,  however,  notwith- 
standing what  has  been  said,  may  be  employed 
with  the  best  success  in  many  cases,  and,  in  most 
cases,  may  be  usefully  applied  for  the  confirmation 
of  opinions  derived  from  other  sources,  or  the 
verification  of  sounds  indistinctly  heard  by  means 
of  the  stethoscope. 

Cautions  respecting  immediate  Auscultation, 

These  have  been,  for  the  most  part^  already 
referred  to  in  the  preceding  observations  ;  but  it 
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may  be  desirable  that  tbey  should  be  more  dis- 
tinctly and  separately  stated. 

First,  then,  it  is  necessary  that,  in  the  case  of 
female  patients,  the  appearance  of  the  slightest 
approach  to  indelicacy  should  be  avoided.  If, 
therefore,  for  the  purpose  of  confirming  a  doubtful 
opinion,  or  for  any  other  reason,  it  be  thought 
desirable  to  apply  the  ear  itself  to  the  anterior 
part  of  the  chest,  the  skin  should  be  covered  with 
some  soft  yielding  material,  either  appertaining 
to  the  patient's  dress,  or  obtained  from  the  at- 
tendants. A  soft  towel,  an  old  dinner  napkin,  or 
even  a  silk  handkerchief,  may  answer  the  purpose 
perfectly  well  ;  though  cotton  should  generally  be 
preferred  to  articles  of  linen,  wool,  or  silk,  as 
these  not  unfrequently  give  rise  to  some  rustling 
or  crackling  sound,  when  tumbled  or  pressed, 
which  may  interfere,  or  be  confounded  with,  those 
emanating  from  within  the  chest. 

In  this  mode  of  auscultation,  it  is  mostr  as- 
suredly the  solid  parts  of  the  ear,  and  the  bones 
of  the  head,  which  transmit  the  vibrations  of  tlie 
solid  parietes  of  the  chest  to  the  auditory  nerve. 
The  protection  referred  to  as  a  covering  is,  there- 
fore, the  more  necessary ;  because,  as  has  been 
before  stated,  the  entire  ear  should  be  evenly  and 
firmly  pressed  upon  the  parietes  of  the  patient,  so 
as  to  cause  them  to  become,  as  much  as  possible, 
one  vibrating  body.  The  napkin  or  towel,  em- 
ployed   as   a   covering  to    the    chest,  should    be 
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smoothly  spread,  and  tightly  drawn,  over  the 
surface,  and  all  other  garments  should  be  so  far 
removed,  as  not  to  come  in  contact  with  the  auscul- 
tator's  ear  or  head  ;  extraneous  sounds  will  other- 
wise assuredly  arise,  which  may  not  improbably 
mislead  him. 

The  examiner  should  carefully  put  aside  his 
hair  from  around  his  ear,  and,  as  far  as  may  be, 
from  the  side  of  the  head,  in  contact  with  the 
chest ;  since  if  any  portion  intervene  between  the 
ear,  and  the  chest,  or  come  in  loose  contact  with 
the  patient's  dress,  a  noise  will  be  produced, 
which  may  be  easily  mistaken  for  sounds  proceed- 
ing from  within. 

It  can  be  scarcely  necessary  to  state,  that  in 
the  case  of  uncleanly  individuals,  male  or  female, 
some  protection  should  be  used,  lest  the  examiner 
should  derive  from  his  patient  more  than  he 
would  desire  to  retain. 

From  what  has  been  already  mentioned,  it  may 
be  scarcely  requisite  to  remind  the  auscultator, 
that  when  the  chest  of  male  patients  is  thickly 
clothed  with  hair,  the  hair  must  be  removed  be- 
fore immediate  auscultation  can  be  satisfactorily 
performed.  In  females  with  large  pendulous 
mammae,  the  gland  must  be  drawn  aside,  and  the 
skin  rendered  as  tight  and  firm  as  it  can  be,  with- 
out serious  inconvenience  to  the  patient ;  her 
own  hand,  where  it  can  be  employed,  is  the  best 
instrument  for  the  purpose. 
9* 
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2.  Mediate  Auscultation. 

The  principles  of  mediate  auscultation  appear 
not  to  be  always  understood,  even  by  many  who 
constantly  employ  it.  The  stethoscope,  of  what- 
ever form,  or  however  composed,  is  simply  a  con- 
ductor between  the  parietes  of  the  chest  and  the  ear. 
The  vibrations  of  those  parietes  are  caused,  or  are 
transmitted,  by  certain  sonorous  or  resonating  sub- 
stances within  the  cavity.  Whether  these  vibra- 
tions originate  In  air,  or  in  blood, — whether  they 
are  conveyed  by  solid  or  semi-solid  bodies,  by  fluid 
or  by  gas,  they  all  ultimately  reach  the  solid  walls 
of  the  chest.  It  is  by  the  vibrations  of  those 
solid  walls  that  they  ultimately  reach  the  surface  ; 
and  by  the  vibrations  of  those  solid  walls  that 
they  are  all  conducted  to  the  ear.  The  stetho- 
scope is  merely  a  conductor.  It  may,  indeed, 
as  in  the  flexible  stethoscope,  conduct  by  the  air 
contained  in  the  hollow  of  the  tube  alone  ;  it 
may,  as  in  the  ordinary  stethoscope  supplied 
with  a  nipple-like  appendage  for  the  external 
meatus,  conduct  both  by  air  within  the  bore  of 
the  cylinder,  and  by  its  solid  walls, — or  it  may 
conduct  by  the  solid  walls  alone. 

What  form  of  stethoscope,  then,  is  the  best  for 
general  use  ?  To  this  It  may  be  generally  replied, — 
that,  by  which  each  individual  can  hear  best.  In 
this  respect  fancy  and  prejudice  may  effect  some- 
thing;    habit  much  more.       But  to  answer  the 
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question  satisfactorily,  it  should  be,  in  the  first 
place,  recollected  that  solids  are  better  conductors 
of  sounds  than  either  fluids  or  gases  ;  and  secondly, 
that  the  vibrations  of  sound  are  considerably 
modified,  and  decreased  in  intensity,  by  trans- 
mission from  one  medium  to  another;  that 
however  originating,  and  by  whatever  elastic 
substance  they  may  be  transmitted,  the  waves 
constituting  sound  are  greatly  altered,  and,  by 
partial  interruption,  are  decreased  in  their  extent, 
upon  their  entrance  into  a  medium  of  a  different 
kind.  The  waves  of  sound,  therefore,  become 
less  powerful  by  being  transmitted  from  solids  to 
gases,  or  to  fluids,  as  well  as  from  either  these 
to  solids.  As,  therefore,  solids  are  in  themselves 
better  conductors  than  either  fluids  or  gases  ;  and 
as  the  solid  parietes  of  the  chest  (confining 
attention  to  that  cavity)  are  the  medium,  by  the 
vibrations  of  which  the  sounds  of  the  thoracic 
organs  reach  the  surface  ;  it  appears  sufficiently 
evident  that,  upon  theoretical  grounds  at  least, 
the  solid  stethoscope  is  the  best  that  can  be 
employed. 

I  believe  that,  generally  speaking,  what  is 
rendered  probable  upon  theoretical  grounds  will 
be  verified  by  experience  ;  and  that  in  the  vast 
majority  of  cases  the  solid  stethoscope  will  be 
found  the  most  useful  instrument  in  practice. 
I  call  the  ordinary  stethoscope  solid,  because, 
from  long  experience,  and    from  numerous    and 
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various  experiments,  it  appears  to  me  quite 
evident  that  it  is  by  the  solid  walls  of  the  stetho- 
scope that  sound  is,  in  all  cases  principally,  and 
in  many  cases  entirely,  conducted. 

It  is  not  necessary,  nor  do  I  think  it  at  all  in- 
cumbent upon  me,  to  point  out  the  advantages,  or 
what  I  conceive  to  be  the  disadvantages,  of  any 
particular  form  of  stethoscope ;  but  it  may  be 
desirable  that  I  should  mention  that  particular 
form  which  long  practice,  as  well  as  theory,  has 
induced  me  to  regard  as  the  best. 

Though,  then,  each  person  had  better  make  use 
of  that  stethoscope  which,  by  experience,  he  finds 
best  suited  to  his  ear,  or  by  which,  from  habit,  he 
can  hear  best ;  yet  I  may  observe,  that  as  from 
repeated  trials  I  have  long  convinced  myself 
that,  in  the  wooden  instrument,  the  sound  is  prin- 
cipally conveyed  through  the  wood  itself,  that,  in 
fact,  the  solid  is  the  chief,  and,  in  a  great  majority 
of  instances,  the  sole  conductor,  the  more  simply 
the  wooden  instrument  is  constructed,  the  better 
will  be  its  conducting  power.  I  do  not  intend 
hereby  to  deny  that  with  some  persons,  particu- 
larly those  who  employ  a  nipple  to  the  ear-piece 
of  their  stethoscope,  some  vibrations  of  sound  are 
conducted  by  the  air  in  the  bore  of  the  cyhnder, 
directly  to  the  membrana  tympani  ;  but  I  believe 
that  in  all  cases  the  greatest  effect,  by  far,  is  com- 
municated by  the  wood  itself  to  the  solid  parts  of 
the  ear,  and  from  them  to  the  bones  of  the  head ;  and 
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I  am  convinced  that  this  is  the  sole  mode  by  which 
many,  and  myself  in  particular,  appreciate  sounds 
in  auscultation. 

If  the  external  meatus  be  closed  with  lint  or 
chewed  paper,  the  sounds  are  almost  equally- 
audible.  If  a  perfectly  solid  cylinder  be  em- 
ployed, or  the  bore  of  a  hollow  instrument  be 
stuffed  with  any  soft  substance,  the  effect  is 
scarcely  perceptibly  decreased.  That  it  is  at 
all  decreased,  in  however  trifling  a  degree,  is  de- 
pendent, I  imagine,  in  the  one  instance,  upon 
the  mass  of  solid  being  greater,  and  therefore  re- 
quiring more  force  to  produce  an  effect  between 
its  molecules,  equivalent  to  that  created  in  a  mass 
of  less  extent ;  and  in  the  other  instance,  upon 
the  fact  that  the  substance  introduced  into  the 
hollow  of  the  cylinder,  or  of  the  meatus,  interferes, 
in  some  slight  degree,  with  the  vibrations  of  the 
solids  themselves. 

What,  then,  it  may  be  asked,  is  the  professed 
object,  and  in  what  consists  the  real  utility,  of  the 
bore  of  the  solid  stethoscope  ?  The  professed 
object  is,  that  the  vibrations  of  sound  may  be 
transmitted  through  the  air  in  the  tube.  Its  real 
utility  depends  upon  its  making  the  instrument 
lighter,  upon  its  probably  facilitating  the  vibra- 
tions of  the  solid,  and,  in  some  cases,  particularly 
in  those  instruments  in  which  a  nipple  is  ap- 
pended to  the  ear-piece,  upon  its  contributing  to 
the  effect  of  such  vibrations  by  the  addition  of 
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those  which  are  communicated  by  the  air  occu- 
pying the  hollow  space. 

The  distinctions  sometimes  made  between  the 
sounds  of  the  breathing,  of  the  voice,  and  of  the 
heart,  may,  I  think,  be  disregarded  in  deciding 
upon  the  form  of  the  stethoscope  to  be  employed. 
Each  and  all  of  these  sounds  are  communicated 
to  the  surface  through  the  solid  parietes,  and  by 
a  solid  they  are  all  best  conducted  to  the  ear. 
At  such  conclusions  we  should  arrive  from  purely 
theoretical  considerations,  and  though,  as  regards 
auscultation,  experiment  and  theory  do  not  always 
appear  exactly  to  coincide  ;  though  some  rare  cir- 
cumstances it  seems  to  be  difficult  to  explain 
upon  common  acoustic  principles,  yet  in  this  case, 
as  regards  myself  at  least,  practical  experience 
exactly  tallies  with  the  theory. 

The  stethoscope,  then,  which  appears  to  be  most 
convenient,  and  advantageous  for  general  use,  is 
made  of  one  material,  without  joints,  or  additions 
of  any  kind.  The  material,  (cedar)  of  w4iich  it 
is  usually  made,  is  probably  as  good  as  any  other. 
It  should  be  from  four  to  six  inches  long, 
with  a  clean,  polished  quarter-inch  bore.  The 
shape  may  be  according  to  the  student's  fancy  : 
but  it  is  desirable,  for  the  sake  of  lightness,  to  have 
it  somewhat  hollowed  in  the  stem.  The  rim  of  the 
bell-shaped  or  thoracic  extremity  should  be  broad, 
and  well  rounded  ;  so  that  it  may  be  firmly  pressed 
upon  the  parietes  without  causing  pain,  ©r  much 
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inconvenience,  to  the  person  examined, 
piece  should  be  broad, 
so  as  to  embrace  the  en- 
tire ear,  and  nearly  flat, 
or  so  little  hollowed  as 
not  to  admit  the  pre- 
sence of  air  between  the 
wood  and  the  ear.  The 
wood  itself  should  be 
rather  dense,  and  the 
instrument  stout  in 
every  part,  that  it  may 
not  be  chipped  or  bro- 
ken by  every  accidental 
fall. 

Such  is  the  stethos- 
cope which,  after  trial  of 
several  kinds,  appears 
to  me  to  be  the  best 
suited  for  practical  pur- 
poses, and  which  I 
have  for  many  years  em- 
ployed. A  sketch  of  an 
exceedingly  good  in- 
strument, now  in  my 
possession,  may  perhaps 
be  here  introduced  with 
di- 
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ciently  explicit.  It  has  been  reduced  one- 
third. 

It  may,  however,  be  acknowledged  that  an  aus- 
cultator  can  often  hear  better  with  a  bad  instru- 
ment, to  which  he  has  been  long  accustomed,  than 
with  a  stethoscope  of  superior  form  and  construc- 
tion, with  the  use  of  which  habit  has  not  rendered 
him  familiar.  It  may  be  indeed  repeated,  that 
the  form  of  the  instrument  is  of  very  trivial 
importance,  and  that  the  best  stethoscope  for 
any  individual  is  clearly  that  with  which  he  can 
hear  best. 

There  are,  indeed,  some  cases  in  which  the 
flexible  stethoscope  may  be  employed  with  advan- 
tage, even  by  those  who  are  accustomed  to  use 
the  wooden  cylinder.  But  they  are  cases  only  in 
which  it  is  inconvenient  or  impracticable  to  apply 
the  solid  tube  ;  those,  namely,  in  which  it  is  im- 
portant to  examine  the  posterior  parts  of  the  chest, 
but  in  which  it  would  be  unsafe  or  imprudent  to 
raise  the  patient,  and  he  is  himself  unable  to  turn 
for  the  purpose.  In  such  cases,  the  infundibular 
end  of  the  instrument  may  be  passed  under  the 
body,  without  seriously  disturbing  the  invalid, 
and  important  information  may  be  occasionally 
acquired  thereby. 

3.   Mode  of  using  the  Stethoscope. 

The  instrument,  grasped  in  the  centre  by  the 
two  fingers  and  thumb  of  the  right  hand,  as  a  pen, 
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should  be  first  flatly  placed,  and  firmly  pressed, 
upon  the  parietes  of  the  chest.  The  cylinder 
must  always  be  at  right  angles  with  the  surface 
to  which  it  is  applied,  and  the  head  of  the 
examiner  must  be  always  bent  to  the  extremity 
of  the  instrument,  and  the  instrument  not  made 
to  inchne  to  his  head.  Thus,  if  the  patient  be 
upon  his  back,  and  the  front  of  the  chest  be  the 
part  under  examination,  the  stethoscope  must  be 
perpendicular,  or  nearly  so  ;  if  the  space  between 
the  front  and  the  sides  of  the  chest  be  submitted 
to  investigation,  it  must  be  placed  obliquely ;  and 
if  the  side  of  the  chest  be  the  region  explored,  it 
must  project  horizontally  therefrom,  and  the  head 
of  the  examiner  must  be  depressed,  or  elevated 
accordingly.  The  ear  should  be  evenly  adjusted 
upon  the  broad,  nearly  flat  end  of  the  instru- 
ment, and  the  pressure  of  the  head  be  so  firm 
as  to  make  the  parietes  of  the  chest,  the  con- 
ducting medium,  the  stethoscope,  and  the  ear, 
one  connected  vibrating  body.  This  cannot  be 
effected  without  considerable  pressure,  which, 
however,  should  not  be  so  great  as  to  cause  pain 
to  the  patient.  To  prevent  this,  not  unfrequent, 
result  of  the  application  of  the  stethoscope,  the 
edge  of  the  funnel-shaped  extremity  of  the  instru- 
ment should,  as  before  stated,  be  broad,  and 
smoothly  rounded  off*.  The  contact  of  the 
fingers  with  the  instrument  is  then  to  be  re- 
moved, and  observations  made ;  first,  as  regards 
10 
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the  breathing,  and  then  voice,  and  the  cough,  as 
will  be  further  explained  in  a  future  page. 

The  undivided  attention  of  the  examiner  must 
be  directed  to  the  sounds  passing  through  the 
tube ;  his  senses  should  be  dead  to  all  besides. 
He  must  hear  nothing  with  the  other  ear ;  the 
abstraction  must  be  perfect.  Generally  speaking 
this  capability  of  abstraction  is  to  be  attained 
only  by  habit ;  but  if  noises  in  the  chamber,  the 
ward,  or  the  adjoining  room,  or  street,  interfere 
with  the  examiner's  power  of  discriminating  the 
sounds  proceeding  from  the  chest,  he  may  place  a 
finger  of  the  disengaged  hand  over  the  meatus  of 
the  unemployed  ear,  and  thus  exclude  all  other 
sounds.  He  may  by  the  very  act  contribute  to 
the  abstracted  attention,  which,  in  many  cases, 
is  absolutely  requisite  to  arrive  at  satisfactory 
conclusions.  It  has  been  said  that  the  stethoscope 
should  be  grasped  by  the  fingers  of  the  right 
hand,  when,  of  course,  the  right  ear  would  be 
employed ;  but  it  will  conduce  greatly  to  the 
student's  aptitude  in  exploration  to  be  able  to 
employ  both  hands  and  both  ears  with  equal 
facility. 

4.    Cautions  respecting  mediate  Auscultation. 

It  may  be  well  to  repeat,  in  the  form  of  cautions, 
some  particulars  which  have  been  already  men- 
tioned   in    the  preceding  directions.     Let,  then. 
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the  examiner  be  especially  careful  that  the  entire 
circle  of  the  thoracic  end  of  the  stethoscope  come 
in  close  contact  with  the  parietes.  If,  from  un- 
equal pressure,  improper  position  of  the  patient, 
or  oblique  direction  of  the  instrument,  the  contact 
be  not  entire,  the  vibrations  of  the  walls  of  the 
chest  will  be  very  imperfectly  transmitted. 

In  some  cases,  as  in  persons  naturally  very 
thin,  or  greatly  reduced  by  exhausting  diseases, 
the  depressions  existing  between  the  ribs  in  some 
regions  of  the  chest,  and  those  frequently  the  most 
necessary  to  be  minutely  examined,  are  so  great 
as  to  render  it  impossible  that  the  whole  circle  of 
the  stethoscope  can  come  in  contact  with  the  skin. 
The  intercostal  spaces  are  left  untouched,  while 
the  skin  over  the  ribs  is  submitted  to  severe  pres- 
sure. Under  such,  and  all  similar  circumstances, 
little,  or  nothing,  can  be  heard  through  the  ste- 
thoscope. 

Two  expedients  may  be  then  adopted  :  the 
examiner  may  either  make  a  pad  of  soft  linen, 
or  lint,  by  which  the  depressions  between  the  ribs 
may  be  filled  up,  and  the  skin  over  the  ribs  pro- 
tected ;  or  he  may  adopt  the  other,  and  usually 
the  preferable  expedient,  of  discarding  the  ste- 
thoscope altogether,  and  using  the  unprotected 
ear.  The  latter  plan  is  the  more  desirable  of  the 
two,  as  the -pad  necessarily  in  some  measure  inter- 
feres with  the  facility  with  which  the  sounds  are 
transmitted   to  the  ear.     The  naked   ear  should 


112  AUSCULTATION. 

therefore  be  in  such  cases  adopted,  excepting  in 
those  parts  of  the  chest  to  which  it  cannot  be 
fairly  applied. 

The  stethoscope  must  be  carefully  prevented 
coming  in  contact  with  the  patient's  garments, 
with  the  bed-clothes,  with  his  extremities,  or  with 
any  other  part  of  his  body  than  the  chest  itself. 
This  caution  is  even  more  necessary  in  mediate 
than  in  immediate  auscultation.  The  slightest 
friction  of  the  garments,  or  the  hand,  is  so  per- 
fectly conducted  by  the  instrument,  as  most  ma- 
terially to  interfere  with  the  distinctness  of,  if  it 
does  not  overpower,  the  sounds  proceeding  from 
the  chest. 

In  very  stout  persons  the  pressure  of  the  in- 
strument must  be  increased,  so  that  the  adipose 
tissue  may  be  compressed,  and,  as  far  as  possible, 
rendered  identical,  as  regards  conducting  power, 
with  the  bony  parietes  which  it  covers,  and  the 
free  vibrations  of  which  it  in  some  measure  pre- 
vents. In  persons  whose  integuments  are  oede- 
matous,  the  pressure  of  the  instrument  must  be 
equally  great,  or  even  greater,  than  in  fat  per- 
sons ;  so  that  the  serum  may  be  entirely  squeezed 
out  of  the  cells  immediately  below  the  ste- 
thoscope. Loose  fat  and  diffused  serum  are 
bad  conductors  of  sound,  when  compared  with 
solids.  Hence  the  importance  of  the  caution 
just  delivered. 

In  reference  to  oedema,  however,  another  cau- 
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tion  is  required.  This  arises  from  the  frequently 
observed  fact,  that  the  escape  of  serum  from  the 
cellular  membrane,  by  the  pressure  of  the  instru- 
ment itself,  gives  rise  to  a  sound  very  similar  to 
one  frequently  proceeding  from  within  the  chest. 
The  sound  referred  to  is  pleuritic  ruhhing,  one 
form  of  which,  possessing  a  jerking,  or  interrupted 
character,  the  noise  produced  by  the  escape  of 
the  serum  from  the  cells  under  the  pressure  of 
the  stethoscope,  so  exactly  resembles,  that  if  the 
patient  continued  to  breathe  during  the  whole 
of  the  examination,  the  two  sounds  would  be  dis- 
tinguished with  the  greatest  difficulty,  if,  indeed, 
they  could  be  at  all  distinguished  from  each  other. 
An  obvious  distinction  of  course  exists  in  the  fact 
that  the  rubbing  of  the  pleura  is  only  present 
during  respiration  ;  while  the  oedematous  creak,  so 
long  as  any  serum  remains  to  be  squeezed  out  of 
the  cells,  persists  though  the  breathing  be  tem- 
porarily suspended.  The  sound  so  precisely  re- 
presents certain  forms  of  the  rubbing  existing  in 
disease  of  the  pleura,  that  I  have,  in  the  presence 
of  pupils,  occasionally  illustrated  the  latter  sound 
by  pressing  the  stethoscope  upon  an  oedematous 
thigh. 

If,  indeed,  the  oedema  be  soft,  and  the  integu- 
ments flabby,  the  peculiar  sound  to  which  I  have 
referred  is  not  always  produced  by  pressure,  or  it 
is  of  a  much  less  sharp  and  decided  character 
than  when  the  swelling  is  firm  and  tense.  On 
10* 
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these  two  accounts,  then,  first,  because  the  infil- 
tration of  the  integuments  obstructs  the  sounds 
proceeding  from  the  chest ;  and,  secondly,  because 
on  pressure  it  gives  rise  to  another  sound,  which 
may  be  easily  confounded  with  one  of  intratho- 
racic origin  ;  the  serum  of  oedema  should  be  care- 
fully pressed  out  of  the  cellular  membrane  before 
auscultation  is  attempted. 

5.    Combined  use  of  mediate,  and  immediate 
Auscultation, 

From  what  has  been  already  said,  it  will  be 
evident  that,  on  some  occasions,  and  in  some  parts 
the  ear,  and  on  others  the  stethoscope,  may  be 
most  advantageously  employed.  As,  therefore,  it 
will  conduce  to  the  efficiency  of  his  investigations, 
it  is  desirable  that  the  student  should  be  practi- 
cally conversant  with  both  modes  of  auscultating. 
Let  him  on  no  account  neglect  the  use  of  the 
stethoscope,  because  he  finds  that,  under  ordinary 
circumstances,  he  can  hear  better  with  the  un- 
guarded ear ;  as  in  practice  cases  will  constantly 
occur  to  him  in  which  he  will  be  compelled  to 
employ  the  cylinder,  or  to  leave  certain  parts  of 
the  chest  unexamined. 

The  plan  of  proceeding  which  will  perhaps  be 
found  on  the  whole  most  useful,  is  in  each  case 
to  practise  both  mediate  and  immediate  ausculta- 
tion.    Thus,  on   the  anterior  part  of  the  chest. 
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and  particularly  in  the  acromial,  the  axillary,  and 
the  infra-clavicular  regions,  the  stethoscope  may 
be  used ;  while  in  the  lateral  regions,  and  all  the 
posterior  surface  of  the  chest,  excepting  the  space 
above  the  spine  of  the  scapula,  the  ear  will  be 
found  at  least  as  effective,  when  unguarded,  as 
when  supplied  with  the  solid  conductor.  If  the 
patient  be  very  fat,  or  the  integuments  be  infil- 
trated with  serum,  mediate  is  preferable  to  imme- 
diate auscultation  ;  as  with  the  stethoscope  more 
direct  and  local  pressure  can  be  made  than  with 
the  ear,  which,  though  not  so  far  removed,  in  such 
cases  comes  not  into  such  near  acoustic  relation 
with  the  solid  parietes,  as  w^hen  the  solid  con- 
ductor intervenes  between  them. 

In  all  examinations  of  the  larynx  and  trachea, 
it  is  almost  always  necessary  to  employ  the  stetho- 
scope. In  all  affections  of  the  heart,  excepting 
when  great  tenderness  exists  upon  pressure,  the 
stethoscope  is  to  be  preferred  to  the  ear  ;  while  in 
the  auscultation  supplementary  to  succussion,  to 
be  afterwards  noticed,  and  in  the  superficial  exami- 
nations made  through  stays  and  petticoats,  the  ear, 
if  it  be  evenly  placed,  and  the  patient's  body  be 
firmly  pressed  against  it  by  the  hand  placed  upon 
the  opposite  side,  will  be  ordinarily  a  more  effec- 
tive auscultatory  instrument  than  the  cylinder. 

6.  Auscultation  of  the  Organs   of  Respiration, 
It  is  absolutely  necessary,  as  has  been  before 
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Stated,  that  the  student  be  perfectly  familiar  with 
the  sounds  naturally  existing  in  the  chest,  pre- 
viously to  his  becoming  acquainted  with,  or  being 
capable  of  judging  of,  those  which  are  abnormal ; 
just  as  he  mnst  be  conversant  with  the  healthy 
appearance  of  organs,  before  he  can  fairly  expect 
to  become  a  morbid  anatomist.  The  natural 
sounds  of  the  respiration  and  the  voice,  therefore, 
will  be  first  noticed,  and  subsequently  those  which 
exist  in  disease. 

1.   Of  the  Natural  Respiration, 

To  enable  the  examiner  to  judge  correctly  of 
the  healthy,  or  morbid  condition  of  the  respira- 
tion, ordinary  inspiration  is  scarcely  sufficient. 
It  is  desirable  that  the  air  should  be  more  gene- 
rally diffused  through,  and  should  more  perfectly 
inflate,  the  pulmonary  cells,  than  it  does  in  com- 
mon inspiration.  In  nice  examinations,  there- 
fore, the  patient  should  be  desired  to  fill  his  chest 
by  a  succession  of  forced  inspirations.  The 
examiner  will  be  thereby  enabled  to  make  his 
observations  upon  the  sound,  and  duration  of  the 
expiration,  as  well  as  upon  those  of  inspiration  ; 
the  former  of  which,  in  ordinary  breathing,  is 
sometimes  scarcely  audible,  and  difi^ers  from  the 
latter  in  some  other  important  particulars,  which 
will  be  afterwards  referred  to.     To  prevent  con- 
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fusion  it  may  be  well  to  confine  attention,  in  the 
first  instance,  to  the  inspiration*. 

If  the  ear  be  applied  to  the  stethoscope,  evenly- 
placed  upon  the  larynx,  or  trachea,  and  gentle 
pressure  be  made,  the  sound,  caused  by  the  ingress 
and  egress  of  air  during  the  act  of  respiration, 
will  be  observed  to  be  hoarse  and  hollow  ;  like 
that  produced  by  blowing,  with  the  lips  consi- 
derably compressed,  through  a  pipe  of  large 
calibre,  as  through  the  bore  of  the  stethoscope ; 

*  Simple  as  the  process  may  appear,  it  is  by  no  means  an 
easy  matter  to  make  some  persons  take  a  really  deep  inspira- 
tion, in  such  a  way  as  to  enable  the  auscultator  to  judge  of 
the  condition  of  the  lung.  Their  awkwardness  is  sometimes 
so  great  as  really  to  have  the  appearance  of  design.  First 
they  raise  the  shoulders,  without  inspiring  at  all ;  then  they 
inspire  deeply ;  then  they  draw  in  the  air  through  the  com- 
pressed lips,  or  relaxed  fauces,  in  such  a  manner  as  to  give 
rise  to  noises,  which  overpower  the  sounds  originating  within 
the  chest ;  afterwards  they  protrude  the  abdominal  muscles, 
and  then  perhaps  go  through  the  entire  series  of  awkward 
efforts  again.  To  tell  them  to  take  a  deep  breath,  to  heave  a 
sigh,  to  fill  the  chest,  to  draw  in  the  air,  to  raise  the  ribs  while 
they  breathe,  and  even  to  shew  them  how  to  do  so,  are  of  no 
avail.  The  more  you  talk,  and  the  more  they  appear  to  try  to 
effect  the  object  you  desire,  the  farther  do  they  remove  from 
that  object ;  the  more  stupid  in  this  respect  do  they  seem  to  be. 
But  they  often  involuntarily  do  exactly  that  which,  after  many 
and  diversified  attempts,  they  have  been  unable  to  effect. 
Thus,  if  told  to  cough,  and  to  continue  coughing  for  a  short 
time,  they  will,  from  the  mere  exhaustion  caused  by  the  re- 
peated short  expirations,  which  constitute  that  act,  spontane- 
ously take  such  a  soft,  quiet,  yet  deep  inspiration,  as  all  pre- 
vious efforts  had  failed  in  causing  them  to  accomplish. 
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or  that  which  is  sometimes  produced  by  a  draught 
of  air  through  the  key-hole  of  a  door.  It  is 
called  tracheal  respiration.  When  a  similar 
sound  is  heard,  as  the  result  of  disease,  in  other 
parts  of  the  chest,  the  breathing  is  said  to  be 
tracheal. 

If,  instead  of  being  placed  upon  the  neck,  the 
stethoscope  be  now  put  upon  the  upper  bone  of 
the  sternum,  below  the  sterno-clavicular  articula- 
tion, or  between  the  scapulae  upon  either  side,  and 
the  individual  be  desired  to  breathe  deeply  ;  a 
sound  very  much  like,  but  not  exactly  similar  to, 
the  tracheal  respiration  will  be  heard  by  the 
auscultator.  The  sound  may  be  generally,  but,  it 
must  be  acknowledged,  by  no  means  universally, 
observed  in  the  state  of  health  in  the  situations 
indicated.  It  is  sometimes  absent  in  all  the 
localities,  but  sometimes,  when  inaudible  on  the 
front  of  the  chest,  may  still  be  heard  close  to  the 
spine,  at  a  level  with  the  centre  of  the  scapulae. 
It  is  not  so  loud,  or  so  hollow,  as  the  tracheal 
sound.  It  may  be  represented  as  its  diminutive. 
It  resembles  the  noise  occasioned  by  blowing 
through  a  small  reed,  or  a  quill  of  moderate  size. 
It  arises  from  the  rush  of  air  through  the  larger 
bronchial  tubes,  and,  wherever  heard,  is  therefore 
called  bronchial  respiration  or  tubular  breath- 
ing. If  discovered  in  other  situations  than  the 
upper  part  of  the  sternum,  the  inner  side  of  the 
infraclavicular,  or  the  interscapular  regions,  it  may 
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with  tolerable  certainty  be  regarded  as  morbid ; 
though  it  may  be  occasionally  heard  less  distinctly 
than  in  those  regions  in  the  axillary  spaces ; 
particularly  that  of  the  right  side. 

It  may  be  here  observed,  that  the  natural 
breathing  not  only  presents  varieties,  as  to  tone 
and  distinctness,  in  different  individuals  ;  but  also 
that  similar  regions,  upon  opposite  sides  of  the 
body,  may  vary  in  these  respects,  as  in  some 
others,  quite  independently  of  disease. 

When  the  stethoscope  is  placed  upon  most 
other  parts  of  the  chest,  than  those  previously  spe- 
cified, a  sound  is  heard  by  the  auscultator  during 
inspiration  very  different  from  those  which  have 
been  mentioned  before.  It  is  perhaps  difficult  to 
define  its  character  correctly.  It  is  soft,  scarcely 
sonorous,  equable,  breezy,  and,  during  inspiration, 
continuous.  It  may  be  pretty  accurately  copied 
by  gently  drawing  the  air  through  the  partially 
compressed  lips  ;  it  may  be  compared  to  the 
song  of  a  gentle  gale  in  the  thick  summer  foliage  ; 
or  to  the  whisper  of  the  retiring  wave  upon  a 
sandy  coast.  It  is  called  the  respiratory  or 
vesicular  murmur,  on  account  of  its  being  the 
characteristic  of  healthy  respiration,  and  of  its 
being  clearly  connected  with  the  vesicular  tissue 
of  the  lung.  It  probably  depends  upon  the 
admission  of  the  air  into  the  irregular  cavity,  and 
its  passage  over  the  uneven  surface,  of  the  pul- 
monary vesicles. 
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It  varies  considerably  in  intensity  in  different 
regions  of  the  chest.  It  is  most  distinct  in  the 
acromial,  the  central  and  lower  part  of  the  supe- 
rior sternal,  the  infra-clavicular,  the  axillary,  and 
the  subscapular  regions.  It  is  less  distinct  in 
the  lateral,  the  right  mammary,  the  scapular,  and 
the  interscapular  regions ;  still  less  in  the  hypo- 
chondriac ;  and  least  of  all  in  the  inferior  sternal 
and  the  inner  part  of  the  left  mammary  region. 

Independently  of  the  variation  of  the  intensity 
of  the  sound  in  the  different  regions  of  the  chest, 
whether  the  variation  arise  from  the  position  of  the 
organs,  the  amount  of  pulmonary  tissue  beneath 
the  ear,  or  the  facility  or  difficulty  with  which  the 
inspired  air  reaches  the  pulmonary  cells,  the  two 
sides  of  the  chest  frequently  vary  a  little  in  respect 
to  the  loudness  of  the  respiratory  murmur.  Thus 
it  is,  usually,  rather  louder  in  the  acromial,  sca- 
pular, and  infra-clavicular  regions  of  the  right  side, 
than  in  the  corresponding  regions  of  the  left  side ; 
but  in  so  slight  a  degree,  as  to  be  scarcely  worthy 
of  consideration,  in  a  practical  point  of  view. 

The  respiratory  murmur  may,  both  locally  and 
generally,  be  more  loud,  or  less  distinct  than 
natural,  in  persons  who  are  quite  free  from  any 
appreciable  disease.  It  may  also  be  harsh,  or 
rough,  scarcely  audible,  or  altogether  absent. 

Thus,  in  childhood,  and  in  youth,  the  respira- 
tory murmur  is  more  loud  than  in  adult  life,  and 
especially  than  in  old  age.     This  probably  arises 
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from  the  more  dense  tissue,  and  the  greater  func- 
tional activity  of  the  lungs  in  the  young  than  in 
persons  advanced  in  life.  From  this  circumstance, 
it  is  called,  whether  existing  in  youth  or  in  age, 
puerile  respiration. 

But  as  it  is  frequently  observed  to  exist  in  the 
healthy  portion  of  a  lung,  or  in  an  entire  lung, 
when  the  remaining  portion  in  the  one  case,  or 
the  opposite  lung  in  the  other,  is  greatly  embar- 
rassed, and  prevented  performing  its  accustomed 
function  ;  and  as  this  healthy  portion,  or  this 
sound  lung,  seems  under  such  circumstances  to 
have  its  functional  activity  increased,  and  thus  to 
supply  the  deficiency  of  the  diseased  parts,  it  is 
sometimes  called,  not  inaptly,  supplementary 
respiration.  It  is  always  heard  when  the  healthy 
respiration  is  more  than  ordinarily  active,  as  in 
persons  "  out  of  breath,"  as  it  is  called,  from 
strong  exertion,  as  running,  dancing,  &;c.,  or 
after  the  respiration  has  been  voluntarily  sus- 
pended for  a  time,  and  the  individual  breathes 
quickly  to  restore  the  normal  balance  of  the  cir- 
culation through  the  pulmonary  organs. 

The  respiratory  murmur  of  some  persons  ap- 
pears naturally  to  be  harsh  or  rough,  to  be  so 
at  least  without  any  other  evidence  of  pulmonary 
disease  than  is  afforded  by  such  harshness  or 
roughness.  The  cause  is  not  evident,  though, 
from  what  is  observed  in  disease,  it  seems  not 
improbable  that  it  is  dependent  upon  some 
11 
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congenital  or  acquired  peculiarities  in  the  smaller 
divisions  of  the  bronchial  tubes,  rather  than  upon 
the  vesicular  tissue  of  the  lung  itself.  It  may  be 
either  local,  or  general.  Its  more  common  seat, 
when  local,  is  the  axillary  space,  in  which  it  is 
far  from  unfrequent.  If  it  be  observed  in  other 
situations,  and,  at  the  same  time,  not  heard  over 
the  whole  of  those  regions  in  which  the  pure 
respiratory  murmur  is  commonly  heard  most  dis- 
tinctly, it  must  be  regarded  with  some  suspicion. 
Harsh  or  rough  breathing  is,  to  the  educated 
ear,  sufficiently  distinct  from  puerile  respiration, 
though,  to  the  inexperienced  in  auscultation,  it 
may  be  difficult  to  convey  a  clear  notion  of  what 
constitutes  the  distinction,  and  still  more  difficult 
to  make  any  but  those  possessed  of  a  delicate 
sense  of  hearing  appreciate  the  difference.  It  is, 
however,  necessary  to  make  the  attempt.  In 
harsh  respiration  the  character  of  the  sound  is 
changed  or  modified  ;  in  puerile  respiration  its 
power  is  simply  increased.  Though  the  former 
may  exist  in  health,  it  is  ordinarily  indicative  of 
disease,  however  slight.  The  latter  is  merely  an 
evidence  of  increased  activity  in  the  function  of 
respiration  in  the  lungs,  or  in  that  portion  of  lung 
in  which  it  is  observed  ;  whether  that  increase  be 
dependent  upon  the  tender  age,  the  accidental 
rapidity  of  the  circulation  and  respiration  of  the 
individual,  or  the  defective  action  of  some  other 
portion  of  the  pulmonary  tissue.     Puerile  respi- 
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ration  is  in  fact  a  loud  vesicular  murmur,  an 
exaggeration  of  the  natural  sound  of  respiration. 
It  is  as  the  '•'  forte^^  to  the  ^'piano^'  of  the  same 
note  on  the  same  soft-toned  instrument ;  while  the 
harsh  or  rough  breathing  is  the  ^'forte^'  of  the 
same  note,  but  upon  a  loose  and  jarring  string ; 
or,  to  carry  on  the  former  illustration,  in  the  one 
the  same  soft  breeze  passes  through  a  greater 
number  of  trees,  in  the  other  the  breeze  is  increased 
to  a  moderate  gale. 

The  power  of  the  respiratory  murmur,  Instead 
of  being  increased,  may  be  diminished,  though 
no  disease  exist  in  the  chest.  This  imperfection 
of  the  respiratory  murmur  is  usually  observed 
either  in  parts  of  the  lungs  which  have  been  little 
used,  as  in  the  lower  regions  of  the  chest  of 
females  accustomed  to  tight  lacing ;  or  in  persons 
suffering  from  deformity,  whether  congenital  or 
acquired  ;  or  in  the  chests  of  persons  considerably 
advanced  in  life.  In  each  case  it  probably  arises 
from  defective  respiratory  function.  In  the  two 
first  mentioned  cases  the  defect  results  from  want 
of  use,  and  consequent  imperfect  expansion,  of  the 
lung ;  In  the  last  case  it  proceeds  from  atrophy 
of  the  pulmonary  tissue.  It  may,  indeed,  be  re- 
garded as  the  natural  character  of  the  respiratory 
murmur  In  old  people,  and  may  therefore  be  called 
"  senile,"  as  that  existing  in  childhood  is  termed 
"  puerile,"  respiration.  Occasionally  the  respi- 
ratory murmur  is  entirely  absent  from  one,  or  a 
part  of  one  lung,  though  no  disease  be  present  in 
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the  organ  itself.  This  condition,  however,  pro- 
bably never  exists  without  either  some  mecha- 
nical obstruction  to  the  ingress  of  air,  either  in 
the  air  tubes,  or  upon  the  exterior  of  the  organ. 

The  more  common  causes  of  the  absence  of 
respiration  in  a  portion  of  the  lung,  independently 
of  disease  in  the  pulmonary  tissue,  are  the  pre- 
sence of  foreign  bodies  in  the  bronchial  tubes,  or 
the  compression  of  their  calibre  by  aneurisms  or 
other  morbid  growths.  It  may  also  arise  from 
penetrating  wounds  of  the  chest,  by  which  the 
lung  itself  remains  uninjured,  but  in  consequence 
of  which  it  collapses  from  the  admission  of  air 
into  the  pleura. 

None  of  these  conditions,  however,  nor  any  of 
those  arising  from  malformation,  or  compression 
of  the  ribs  by  stays,  can,  properly  speaking,  be 
regarded  as  states  of  health,  though  in  none  is 
it  necessary  that  the  pulmonary  tissue,  or  any  of 
the  respiratory  organs,  should  be  themselves 
actually  diseased. 

The  preceding  observations,  as  previously 
hinted,  have  especial  reference  to  the  murmur 
of  inspiration,  from  which  that  of  expiration 
differs  in  some  important  particulars.  The  dif- 
ference consists  in  the  decreased  loudness  and 
duration  of  the  expiratory,  as  compared  with 
the  inspiratory  sound.  The  tone  and  general 
character  are  the  same  in  both, — one  is  merely 
louder  and  longer  than  the  other. 

An  attempt  has  been  made  accurately  to  define 
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the  diiFerence,  by  figures.  But  as  probably  no 
two  persons  would  exactly  coincide,  even  in  a 
given  case,  as  to  the  purely  relative  proportions 
between  the  two,  which  they  possessed  no  means 
of  determining  accurately  by  admeasurement,  the 
attempt  was  not  likely  to  be  successful,  or  generally 
applicable. 

The  difference  has  been  much  overstated.  The 
proportion  pronounced  to  exist  in  the  healthy 
condition,  by  the  proposer  of  the  plan  for  mark- 
ing the  difference  by  figures,  was,  in  regard  to 
intensity  as  well  as  to  duration,  as  10  to  2  ;  that 
is  to  say,  the  sound  of  inspiration  was  considered 
to  be  naturally  five  times  as  long,  and  five  times 
as  loud,  as  that  of  expiration. 

Now,  though  a  marked  difference  does  exist  in 
the  state  of  health, — and  it  is  of  great  importance 
that  this  should  be  particularly  noticed,  in  con- 
sequence of  its  bearing  on  disease,  in  which  the 
proportions  are  changed,  and  sometimes  even 
reversed, — yet  it  may  be  safely  asserted  that  the 
disparity  is  not  so  great  as  that  which  has  been 
stated  by  the  proposer  of  the  employment  of 
figures  for  its  admeasurement.  Perhaps  the  pro- 
portion of  5  to  2  may  be  regarded  as  nearer  the 
truth  ;  though  each  individual  examiner  will  pro- 
bably form  a  standard  for  himself  on  this,  and 
on  many  other  subjects  which  cannot  be  accu- 
rately measured,  or  strictly  defined. 

As  to  tone  and  softness,  as  has  been  before 
11* 
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Stated,  the  murmur  of  expiration  naturally  re- 
sembles that  of  inspiration.  If,  therefore,  its 
character  be  different,  or  if  its  intensity,  and  its 
duration,  or  either  of  them,  be  materially  in- 
creased,— if,  that  is  to  say,  they  nearly  approach, 
equal,  or  surpass,  those  of  inspiration, — the  con- 
dition may  be  regarded  as  an  abnormal  one ;  and 
the  cause  may  be  almost  universally  attributed  to 
structural  alteration,  and,  if  not  occurring  in  a 
person  in  advanced  life,  to  disease  properly  so 
called. 

2.    Of  the    Voice. 

Some  facts  may,  in  disease,  be  occasionally 
elicited  by  auscultation  of  the  Cough,  in  contra- 
distinction to  that  of  the  Voice.  But  as  the 
sound  of  each  is  connected  with  the  same  portion 
of  the  respiratory  organ,  as  they  are  similarly 
conducted  by  the  same  parts,  and  as  in  health 
they  produce  very  much  the  same  effect  upon  the 
ear,  when  heard  through  the  parietes  of  the  chest, 
— as,  moreover,  cough  can  scarcely  be  properly 
regarded  as  existing  in  health, — the  Voice  and 
the  Cough  may,  in  the  following  observations, 
be  spoken  of  together. 

If  the  end  of  the  stethoscope  be  placed  upon 
the  larynx  of  a  healthy  person,  and,  while  one 
ear  of  the  examiner  is  applied  to  the  free  end  of 
the  instrument,  and  the  other  ear  is  closed  by  a 
finger   of   the    disengaged    hand,  the    individual 
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examined  be  directed  to  talk,  his  voice  will  pass 
through  the  stethoscope  directly  into  the  ear,  and 
will  appear  as  distinct  as,  and  perhaps  even  more 
loud  than,  if  his  lips  were  close  to  the  ear.  This 
is  perfect  Pectoriloquy  (chest-talking),  and  the 
best  possible  illustration  of  that  important  sign, 
as  it  exists  in  some  forms  of  disease. 

If  now  the  end  of  the  cylinder  be  removed 
from  the  larynx,  and  placed  upon  the  lower  part 
of  the  trachea,  and  the  person  be  directed  to  talk 
as  before,  it  will  be  noticed  that,  though  the  voice 
appear  in  some  measure  to  permeate  the  tube, 
and  though  the  individual  still  seem  to  speak  into 
the  ear,  yet  the  voice  is  not  so  clear  and  distinct 
as  in  the  former  case.  Such  is  imperfect  Pecto- 
riloquy. 

Let  the  examiner  now  move  the  stethoscope  to 
the  upper  bone  of  the  sternum,  to  the  carti- 
lages of  the  second  and  third  ribs,  or  to  the 
inter-scapular  regions,  and  again  direct  the  per- 
son to  talk.  A  fresh  modification  of  the  voice  is 
now  observed.  It  does  not  appear  to  permeate 
the  instrument  at  all,  and  though  loud  is  com- 
paratively distant  and  indistinct.  The  sound 
appears  to  be  obstructed  by  the  intervention  of  a 
bad  conductor  between  the  mouth  of  the  speaker 
and  the  ear  of  the  listener.  This  is  Broncho- 
phony  (bronchial  sound). 

If,  finally,  the  end  of  the  stethoscope  be  placed 
upon  other  parts  of  the  chest  than  those  specified, 
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the  sound  of  the  voice  is  still  heard,  and  dif- 
ferences of  intonation  can  be  recognized,  but 
under  ordinary  circumstances,  articulation  can  be 
scarcely  said  to  exist.  The  distinctness,  as  well 
as  the  loudness  of  the  sound,  diminishes  the 
farther  the  stethoscope,  or  the  ear,  (if  that  be 
now  employed)  is  removed  from  the  larynx,  and 
the  larger  bronchial  tubes :  the  former  is  the 
source  of  the  sound,  and  the  latter  are  its  best 
conductors.  Thus  it  will  be  found  that,  at  the 
most  distant  parts,  as  over  the  thin  edge  of  the 
lungs,  the  voice,  if  heard  at  all,  is  reduced  to  an 
indistinct  buzzing. 

Such,  then,  are  perfect  pectoriloquy,  imperfect 
pectoriloquy,  bronchophony,  and  the  distant 
voice  in  the  natural  condition ;  such  are  they 
also  if  well  developed  when  they  occur  in  disease. 
It  must  not,  however,  be  supposed  that  there 
exists  any  defined  line  of  demarcation  between 
each,  so  that  it  can  be  said  here  ends  pectoriloquy, 
and  here  begins  bronchophony.  They  all  gradu- 
ally merge  into  each  other ;  they  are  not  distinct 
species,  but  merely  varieties  of  sound.  So  that 
what  one  auscultator  may  call  imperfect  pecto- 
riloquy, another  may  probably  denominate  bron- 
chophony. 

Independently,  however,  of  the  differences  of  the 
resonance  of  the  voice  resulting  from  the  distance 
of  the  source  of  sound,  and  of  a  good  or  bad  con- 
ductor, and  irrespectively  of  the  acknowledged  fact, 
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that  perfect  pectoriloquy  gradually  becomes  imper- 
fect, that  this  imperfect  pectoriloquy  gradually 
merges  into  bronchophony,  and  bronchophony  into 
the  ordinary  state  of  the  voice,  as  heard  generally 
over  the  parietes  of  the  chest,  there  are  some 
varieties,  in  respect  to  the  thoracic  voice,  which 
are  worthy  of  attentive  consideration.  Thus  it 
is  very  generally  rather  more  distinct  upon  the 
right  side,  and  particularly  below  the  right  cla- 
vicle and  over  the  right  scapula,  than  in  similar 
situations  upon  the  left  side.  This  may,  I  believe, 
be  regarded  as  the  rule,  though  some  exceptions 
occasionally  occur.  The  voice  is  also  much  more 
resonant  in  some  persons  than  in  others.  Thus 
a  shrill  or  acute  voice  is  generally  more  distinctly 
audible  than  one  which  is  hoarse  or  grave.  It  is 
usually  also  louder  in  thin  persons  than  in  those 
whose  integuments  are  loaded  with  fat,  or  infil- 
trated with  serum,  and,  the  power  of  the  voice 
being  equal,  and  both  free  from  disease,  it  is  more 
resonant  in  persons  with  contracted  chests  than  in 
those  in  whom  the  thoracic  cavity  is  largely  de- 
veloped. It  is  generally  more  distinct,  cceteris 
paribus,  in  females  than  in  males,  probably  from 
the  greater  shrillness  of  the  voice  in  the  former 
than  in  the  latter. 

In  some  few  persons  indeed — most  commonly 
females — the  voice  is,  in  certain  situations,  as 
below  the  clavicles,  or  over  the  scapulae,  so  clear, 
distinct,    and    loud,    as    to    approach,   if  not    to 
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attain,  the  character  of  imperfect  pectoriloquy. 
Hence  arises  the  necessity  of  the  caution  in  all 
examinations  of  the  voice,  always  to  compare  the 
corresponding  parts  of  opposite  sides  with  each 
other.  If  after  such  comparison  both  sides  be 
found  equal,  or  nearly  equal,  in  resonance,  and 
if  after  minute  examination  no  other  physical 
signs  of  disease  can  be  discovered,  the  unusual 
resonance  may  be  ascribed  with  tolerable  safety 
to  natural  peculiarity. 

In  consequence  of  some  tones  or  syllables 
being  better  conducted  than  others  (and  it  is 
remarkable  that  it  is  not  always  the  same  tones 
which  in  different  persons  possess  this  superiority,) 
it  is  desirable  that  the  same  words  or  syllables 
should  be  pronounced  during  the  examination 
of  every  part  and  of  each  side.  It  is  on  this  ac- 
count that  it  is  usual  to  desire  the  person  under 
examination  to  repeat  the  numerals,  one,  two. 
three,  four,  &,c.,  as  in  them  little  or  no  variety  is 
likely  to  occur. 


7.  Auscultation  of  the  Organs  of  Respiration 
in  Disease. 

It  will  be  found  convenient  in  examining  the 
phenomena  afforded  by  auscultation  in  disease. 
as  in  the  healthy  condition  of  the  respiratory 
organs,  first  to  confine  attention  to  the  sounds, 
which  coincide  with  the  breathing  itself,  and  after- 
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wards  to  consider  the  alterations  which  take  place 
in  the  voice  and  cough. 

1.  Of  the  Respiration  in  Disease. 

It  cannot  be  too  forcibly  impressed  upon  the 
mind  of  the  student,  and  it  may  therefore  be 
here  again  brought  to  his  recollection,  that  there 
are  few,  very  few  single  signs,  if  indeed  there  be 
any,  which  are  purely  characteristic  or  pathog- 
nomonic of  disease.  The  more  he  observes  for 
himself,  and  the  more  attentively  he  studies  the 
products  of  disease,  the  more  convinced  will  he 
become  of  this  truth.  Auscultation  and  its  hand- 
maid arts  often  enable  us,  with  almost  perfect 
certainty,  to  predict  various  morbid  changes,  but 
of  the  nature  of  those  changes  they  tell  us  little 
or  nothing.  Physical  signs  merely  indicate  cer- 
tain physical  states,  which  may  be  produced  by 
two,  or  by  a  variety  of  causes.  The  physical 
condition  of  the  organs  may  be  very  generally 
detected  by  auscultation,  and  the  other  different 
modes  of  exploration  treated  of  in  this  work ; 
but  information  in  respect  to  the  morbid  process 
by  which  it  has  been  produced,  must  be  sought 
for  in  other  channels,  and  be  determined  by  other 
means ;  as,  by  the  general  symptoms  of  disease, 
or  by  the  history  of  the  respective  cases. 

The  morbid  sounds  of  the  respiration  may,  to 
avoid  confusion  and  perplexity,  be  conveniently 
first  divided  into  dry  and  moist  sounds.     By  dry 
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sounds  are  intended  those  which  arise  from  altera- 
tions of  the  calibre  of  the  larynx,  trachea,  or 
bronchial  tubes,  from  changes  in  the  capacity,  or 
from  obstruction,  of  the  pulmonary  cells,  or  from 
roughening  of  the  pleural  surfaces.  By  moist 
sounds  are  meant  those  in  which,  either  without, 
or  in  addition  to,  the  alteration,  obstruction,  or 
roughening  giving  rise  to  the  dry  sounds,  fluid 
secretion  or  effusion  exists  in  the  passages  or  cells, 
or  air  is  mixed  with  fluid  in  the  pleura. 

2.  Dry  Sounds  in  Diseases  of  the  Air-passages 
and  the  Lungs » 

(a.)  Larynx  and  Trachea. — If,  from  inflam- 
matory engorgement  of  the  lining  membrane,  from 
solid  effusion  upon  the  internal  surface,  or  from 
fluid  effusion  beneath  it,  or  if  in  consequence  of 
preceding  ulceration,  any  contraction  exist  in  the 
cavity  of  the  larynx,  or  in  the  course  of  the 
trachea,  which  gives  rise  to  constriction  of  the  tube, 
and  thereby  impedes  the  free  ingress  and  egress 
of  air,  a  wheezing,  whistling,  or  crowing  sound 
is  produced  by  the  act  of  respiration.  It  is  loud 
or  slight,  according  to  the  amount  of  the  obstruc- 
tion, and  to  the  power  of  the  patient,  and  is  gene- 
rally louder  during  the  inspiration  than  during 
the  expiration.  Of  this  nature  is  the  harsh  or 
crowing  respiration  existing  in  croup,  and  the 
wheezing  of  oedema  of  the  glottis.     A  foreign  body 
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fixed  in  the  oesophagus,  and  pressing  upon  the 
trachea,  or  situated  in  the  trunk  of  the  air- 
passages  itself,  gives  rise  to  similar  sounds. 

If  a  tumor, — as  an  abscess,  an  aneurism,  or  a 
morbid  growth, — exist  in  the  vicinity,  and  exert 
such  pressure  upon  the  cartilaginous  box,  or  tube 
as  to  produce  obstruction  to  the  breathing,  the 
mechanical  results  are  nearly  the  same  ;  and  the 
sounds  which  result  from  it,  though  they  may 
vary  a  little  in  different  cases,  are  also  nearly  the 
same.  To  the  crowing  convulsions  or  false  croup 
of  children,  in  which,  though  the  cause  is  dif- 
ferent, the  mechanical  effect  is  the  same,  so  far 
as  regards  the  sounds  produced  by  respiration,  as 
in  laryngitis  of  the  adult,  similar  observations 
may  be  applied. 

In  each  of  these  cases  the  noise  is  usually 
sufficiently  obvious,  and  the  evidence  of  obstruc- 
tion is  sufficiently  clear,  independently  of  auscul- 
tation. By  the  stethoscope  we  are  enabled  merely 
to  say  that  obstruction  exists.  But  the  nature  of 
that  obstruction  it  telleth  not.  We  may,  indeed, 
be  able  to  state  that,  in  the  case  of  a  foreign 
body,  the  cause  of  obstruction  is  fixed  or  movea- 
ble— that  it  is  now  in  one  part  and  now  in 
another — but  the  feelings  of  the  patient,  if  he  be 
conscious,  are  usually  amply  sufficient  to  assure 
us  of  this. 

Is,  then,  auscultation  useless  in  diseases  of,  or  in 
accidents  occurring  to,  the  larynx  and  trachea  ? 
It  certainly  is  not.  It  is  true  that  it  merely  indi- 
12 
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cates  that  obstruction  exists,  and  does  not  acquaint 
us  with  the  nature  of  that  obstruction  ;  but  by  it 
we  are  enabled  to  effect  that  which  is  often  of  the 
utmost  importance — viz.  to  point  out  the  exact 
seat  of  the  obstruction.  Without  the  stethoscope 
it  may  be  doubtful  whether  the  impediment  to  the 
breathing  is  situated  in  the  larynx,  or  in  the 
trachea,  or  whether  it  is  high  up  or  low  down  in 
this  tube,  as  the  sounds  heard  by  the  ear  are  very 
similar,  if  not  identical,  in  either  case.  But  by 
gently  placing  the  end  of  the  stethoscope  upon  the 
larynx,  and  carefully  tracing  along  the  respiratory 
tube,  and  attentively  listening  to  the  sound  of  the 
breathing  as  we  pass  it  onwards,  we  are  usually 
enabled  to  say,  pointing  to  a  particular  spot, 
^'  There  is  the  seat  of  the  obstruction." 

This  capability  of  localizing  the  source  of  ob- 
struction is  the  only  benefit  afforded  by  auscul- 
tation in  diseases  of  the  larynx  and  trachea, 
properly  so  called,  with  which  I  am  practically 
acquainted.  But  though  single,  it  is  of  immense 
importance,  and  may  be  the  means  of  restoring 
life  when  death  is  impending.  It  need  scarcely 
be  said,  that  when  obvious  tumors  are  pressing 
upon  the  trachea  or  larynx,  we  are  often  enabled 
by  means  of  auscultation  to  state  that  such  tumors 
are,  or  are  not,  aneurismal. 

When,  instead  of  being  constricted,  the  narrow 
opening  of  the  larynx  is  widened  ;  if,  instead  of 
being  thickened  or  contracted,  the  vocal  cords  be 
considerably  ulcerated  or  destroyed,  the   natural 
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reed-like  sound  which  exists  in  the  healthy  respi- 
ration disappears,  and  a  mere  blowing  noise 
supplies  its  place,  similar  to  that  produced  by 
blowing  through  a  reed  of  large  calibre,  without 
more  compression  of  the  lips  than  is  necessary  to 
support  the  tube,  or  through  the  hollow  of  the 
stethoscope,  with  the  mouth  opened  sufficiently 
to  present  no  obstruction  to  the  expired  air. 

(h.)  Bronchial  tubes. — It  has  been  already 
stated  that  the  sound  of  the  air  passing  through 
the  bronchial  tubes  in  the  natural  condition  is.* 
in  most  parts  of  the  chest,  inaudible,  and  that, 
under  ordinary  circumstances,  it  can  only  be  heard 
over  and  near  to  the  upper  part  of  the  sternum, 
and  especially  at  the  root  of  the  lung  in  the  in- 
terscapular space,  where  the  larger  tubes  are  near 
to  the  surface,  and  little  or  no  pulmonary  tissue 
intervenes  between  them.  Sometimes  it  is  scarcely 
audible  even  there.  This  probably  arises  from  the 
respiratory  murmur  contributing  to  obscure  the 
bronchial  sound,  which  is  but  feebly  conducted 
by  the  soft  spongy  tissue  of  the  lung  itself.  It 
will  be  seen  farther  on  that  the  case  is  altogether 
altered  when  the  vesicular  murmur  is  absent,  and 
when  the  lung,  from  consolidation,  or  other  causes, 
becomes  a  good  conductor  of  sound. 

When  the  larger  bronchial  tubes  are  in  any 
way  contracted,  whether  by  pressure  upon  their 
exterior,  from  deposit  upon  their  interior,  or 
from  thickening  of  the  structures  of  which  they 
are  composed,  the  transit  of  the  air  through  them 
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is  of  course  impeded.  The  obstruction  thus 
produced  gives  rise  to  sounds  which  vary  con- 
siderably, according  to  the  nature  and  extent  of 
the  obstructing  cause,  and  the  quality  of  the  con- 
ducting medium  existing  between  the  tubes  and 
the  surface  of  the  chest. 

Thus,  when  the  mucous  membrane  of  the  large 
tubes  is  merely  thickened,  and  they  are  free  from 
morbid  secretion,  and  not  dilated,  as  in  the  very 
early  stage  of  bronchitis  ;  or  in  ths  quiescent  state 
of  the  membrane  of  those  persons  who  habitually 
suffer,  after  slight  exposure,  from  a  chronic  form 
of  the  malady,  or  when  the  walls  of  the  tubes 
are  themselves  thickened  from  long-standing 
inflammatory  change,  or  "  hyper-nutrition,"  a 
loud,  rough,  deep,  snoring  noise  will  generally 
be  heard  upon  the  application  of  the  ear  to  the 
chest,  which  clearly  depends  upon  the  vibration 
of  the  tubes  resulting  from  their  narrowing,  and 
the  consequent  impediment  they  afford  to  the  free 
passage  of  the  air.  This  is  the  ordinary  form  of 
sonorous  rattle  or  rhoncus  ('^  rale  sonore'^). 

When,  together  with  this  general  constriction, 
there  exists  enlargement  of  the  tubes  in  certain 
parts, — when,  that  is  to  say,  partial  dilatation  is 
combined  with  general  thickening  and  contrac- 
tion, then  in  addition  to  the  loud  snoring  noise, 
there  is  often  a  deeper  sound,  a  sort  of  puffing  or 
blowing,  which  sometimes  approaches  the  charac- 
ter of  the  sound  produced  by  blowing  into  a  wide 
mouthed  bottle.     If  the  dilatation  be  very  great, 


AUSCULTATION.  137 

SO  as  to  produce,  as  it  sometimes  does,  a  cavity  of 
considerable  size,  the  same  sound  may  be  heard 
even  though  no  constriction  exist  at  other  parts. 
The  physical  conditions  necessary  for  its  produc- 
tion are  the  passage  of  air  through  a  tube,  or 
through  a  moderately-sized  opening  into  a  free 
space  much  larger  than  the  opening  itself. 

When,  instead  of  the  larger,  the  smaller  tubes 
are  the  parts  principally  constricted,  the  sound  is 
of  a  higher  pitch  ;  hissing  or  squeaking  noises  are 
then  heard,  which  constitute  the  sibilating  rattle 
("rale  sibilanf' )  of  authors. 

The  sonorous  rattle  then  depends  upon  some 
obstruction,  either  by  compression  or  thickening, 
absolute  or  comparative,  of  the  larger  bronchial 
tubes,  while  the  sibilating  or  hissing  rattle,  or 
rhoncus  generally  arises  from  a  similar  affection  of 
the  smaller  tubes.  It  is  to  the  sonorous  rattle  or 
rhoncus  what  the  fife  or  the  kit  is  to  the  flute  or 
the  violoncello.  These  rattles  may  exist  either 
singly  or  together,  independently  of  the  presence 
of  fluid  secretion  in  the  bronchial  tubes,  and  con- 
sequently without  any  moist  rattles  or  rhonci, 
though  they  are  most  commonly  conjoined  with 
the  latter  sounds. 

Together  with  this  obstruction  of  the  larger  or 
smaller  bronchial  tubes,  and  very  commonly  as 
its  direct  mechanical  effect,  there  exists  a  dilated 
condition  of  the  pulmonary  vesicles,  and  con- 
sequent thinning,  or  it  may  be  even  rupture,  of  the 
membrane  which  separates  them  from  each  other. 
12* 
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This  condition  of  the  pulmonary  tissue  consti- 
tutes emphysema  of  the  lungs.  As  the  affec- 
tions of  the  tubes  and  of  air-cells  are  so  commonly 
connected  together,  as  cause  and  effect,  it  may  be 
well  to  consider  them  in  immediate  succession. 

When  the  air-cells  are  considerably  dilated, 
and  their  partitions,  or  the  tissue  intervening 
between  them,  are  consequently  reduced  in  thick- 
ness, though  the  bulk  of  the  lung,  or  of  the  part  of 
the  lung  affected,  is  increased,  the  amount  of  pul- 
monary tissue  in  any  given  portion  of  the  diseased 
organ  is  decreased.  The  natural  elasticity  of  the 
tissue  is  diminished,  and  in  extreme  cases  is 
destroyed.  The  area  of  the  cells  is  not  only 
absolutely  greater  than  in  health,  but,  compared 
with  the  calibre  of  the  tubes,  it  is  also  enlarged. 
The  lungs,  when  emphysema  is  general  and 
extensive,  are  in  a  state  of  forced  inspiration. 
They  are  too  full  of  air,  and  are  incapable  of 
expelling  it.  The  necessity  of  fresh  air  begets  a 
constant  effort  to  draw  still  more  into  the  chest 
by  the  extraordinary  efforts,  and  forced  contrac- 
tions of  the  muscles  of  inspiration,  while  expi- 
ration is  but  feebly  assisted  by  the  muscles, 
which  under  certain  circumstances  contribute  to 
that  act.  Expiration,  in  fact,  unaided  by  the 
elasticity  of  the  pulmonary  tissue,  and  assisted  in 
only  a  trifling  degree  by  the  abdominal  muscles, 
is  principally,  or  almost  solely,  effected  by  the 
elasticity  of  the  ribs.  The  necessary  results,  as 
regards  auscultation,  of  this   disease  of  the  lung, 
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will  then  be  readily  understood  to  be — 1st. 
That  the  act  of  inspiration  is  shortened,  in 
consequence  of  the  quick  and  strong  effort  to 
effect  it.  2nd.  That  the  natural  inspiratory  mur- 
mur is  greatly  decreased,  both  as  regards  inten- 
sity and  duration,  in  consequence  of  diminished 
density  of  the  vesicular  tissue  of  the  lung  on  the 
one  hand,  and  of  the  small  amount  of  air  in- 
haled on  the  other.  3rd.  That  the  duration  of 
the  expiration  is  greatly  prolonged  by  reason  of 
the  deficiency,  or  absence  of  elasticity  in  the  pul- 
monary tissue ;  and  4th,  that  a  loud  wheezing 
noise  accompanies  the  expiration,  vastly  exag^ 
gerating  the  natural  sound,  the  result  of  the  ob- 
struction which  exists  to  the  exit  of  the  air  through 
bronchial  tubes  comparatively  or  absolutely  con- 
tracted. 

The  genuine   auscultatory  signs,*  then,  of  em- 
physema of  the   lungs,    are    a   short    inspiration 


*  With  crepitation,  as  the  direct  result  of  pure  emphysema, 
(the  "  rdle  crepitant  sec  d,  grosses  buUes^'  of  Laennec,  and  other 
auscultators,  who  had  followed  him,)  I  have  no  practical 
acquaintance  ;  and  though  I  am  not  prepared,  and  am  fiar  from 
being  disposed,  to  say,  that  it  never  does  nor  can  exist,  I  believe 
I  may  truly  state,  that  I  never  saw  an  unexceptionable  case,  in 
which  it  could  be  proved  to  have  been  present ;  and  from  mul- 
tiplied observations  I  have  no  hesitation  in  expressing  my 
assured  conviction  that  the  crepitant  rattles,  so  constantly 
heard  in  emphysema,  arise  very  generally,  if  not  universally, 
from  fluid  secretions  in  the  dilated  cells,  and  smaller  bronchial 
tubes. 
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with   a   feeble  inspiratory  murmur,   and  a  loud, 
protracted,  and  wheezing  expiration. 

The  loud  and  prolonged  expiratory  wheezing 
of  emphysema  is  very  remarkable,  and  may  be 
satisfactorily  explained  as  above.  But  not  only  is 
the  expiratory  wheezing  extended  vastly  beyond 
the  ordinary  duration  of  the  time  employed  in 
expelling  the  air  from  the  chest,  and  greatly  exceeds 
that  occupied  by  inspiration ;  but  in  extreme 
cases  it  may  sometimes  be  observed  that  this 
wheezing  obviously  continues  after  the  act  of 
inspiration  has  commenced.  However  apparently 
difficult  may  be  the  explanation,  the  fact  is  quite 
certain.  It  may  be  perhaps  presumed  to  arise  as 
follows. 

The  great  effort  of  persons  affected  with  exten- 
sive emphysema,  is  to  gain  a  sufficient  supply  of 
fresh  air.  To  accomplish  this,  they  must  exclude 
from  the  lungs  as  much  as  possible  of  the  air 
which  distends  them.  The  act  of  expiration,  as 
has  been  already  explained,  is  chiefly  effected  by 
the  elasticity  of  the  ribs,  which  have  already  be- 
come considerably  dilated,  by  the  long-continued 
pressure  exerted  upon  them  by  the  enlarged  lung 
from  within.  The  elevation  of  the  ribs  upon  in- 
spiration, however  small  may  be  its  extent,  is 
quickly  effected,  and  when  their  elasticity  comes 
into  play  by  the  cessation  of  the  inspiratory 
effort,  their  tendency  to  return  to  the  situation 
from  which  they  were  raised  is  immediate.     So 
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far  then  as  the  ribs  are  concerned,  the  expiration 
in  emphysema  may  be  as  short,  or  even  shorter 
than  inspiration.  Not  so  as  regards  the  included 
air,  which  cannot  escape  from  the  multitudinous 
cells  in  which  it  is  contained  through  its  only 
outlets,  the  absolutely  or  comparatively  con- 
tracted bronchial  tubes,  with  a  rapidity  equal  to 
that  with  which  the  ribs  fall.  The  air,  therefore, 
in  the  chest  is  temporarily  compressed,  and  its  ten- 
dency to  escape  does  notecase  when  the  ribs  have 
ceased  to  fall.  More  than  this,  the  elastic  fluid 
within  the  chest  does  not  regain  its  equilibrium, 
as  regards  density  with  the  external  air,  until  the 
elevation  of  the  ribs  actually  occurs.  This  eleva- 
tion does  not,  as  in  the  state  of  health,  take  place 
immediately  upon  the  contraction  of  the  muscles 
of  inspiration  ;  nor,  in  consequence  of  the  already 
largely  dilated  state  of  the  chest,  and  the  con- 
sequently unfavorable  position  in  which  those 
muscles  are  placed  for  efficient  action,  is  it  effected 
till  the  muscles  have  already  contracted  to  some 
extent. 

Such  appears  to  be  the  most  probable  explana- 
tion, as  well  of  the  sounds  heard  in  emphysema,  as 
of  the  curious  fact  to  which  reference  has  been 
made.  The  theory  of  the  matter  may  be  defective, 
or  physiologically  incorrect.  The  facts  remain 
the  same. 

Supposing  then  that,  together  with  general 
emphysema,  there  exists  thickening,  or  obstruc- 
tion of   the  larger  bronchial   tubes  in  one  part, 
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and  dilatation  in  another, — contraction  of  the 
smaller  canals^  here,  and  enlargement  of  them 
there, — the  loud  sonorous  rattle  arising  from  the 
contraction  may  be  combined  with  the  puffing  or 
blowing  of  dilatation,  the  hissing  o£  capillary  nar- 
rowness, and  the  wheezing  of  emphysema.  Under 
such  circumstances,  which  are  far  from  uncom- 
mon, the  sounds,  even  independently  of  moist  rat- 
tles, are  of  course  exceedingly  various.  The  note 
of  a  base  viol,  the  cooing  of  pigeons,  the  squeaking 
of  young  mice,  the  hissing  of  the  escape  of  steam, 
snuffling  and  snoring,  whistles  and  wheezes, 
puffing  and  piping,  in  various  degrees  and  combi- 
nations, may  be  occasionally  heard,  and  may  be 
employed  to  characterise  the  strange  and  multi- 
farious noises  which  are  then  audible. 

Phthisis. — In  the  earlier  stages  of  Phthisis, 
when  but  few  tubercles  are  deposited,  and  no  sur- 
rounding consolidation  exists  in  the  lung,  a  slight 
alteration  of  the  respiration  is  often  the  only  recog- 
nizable physical  indication  of  the  presence  of  the 
abnormal  deposit.  The  tubercular  bodies,  whatever 
their  origin,  whether  from  inflammation,  or  from 
depraved  nutrition,  and  whatever  their  exact  seat, 
whether  in  the  air-cells  themselves,  or  in  the 
vascular  tissue  which  constitutes  their  boundaries, 
necessarily  encroach  upon  the  pulmonary  vesicles. 
They  consequently  impede  the  free  expansibility 
of  the  lung,  and  must,  in  some  degree  at  least, 
detract  from  the  elasticity  of  the  organ.  They 
must  also  exert  some  amount  of  pressure  upon 
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the  capillary  branches  of  the  bronchial  tubes. 
The  consequence  of  this  condition  is,  not  merely 
that  the  soft  breeze-like  inspiratory  murmur  is 
perceptibly,  however  slightly,  diminished,  but  that 
it  is  replaced  by  comparatively  a  harsh  and  hoarse 
sound.  This  latter  sound,  it  is  presumed,  is 
dependent  upon  the  pressure  exerted  upon  the 
small  and  flexible  bronchial  tubes  by  the  abnor- 
mal tubercular  deposit,  as'  the  defective  inspira- 
tory murmur  is  upon  the  imperfect  expansion  of 
the  pulmonary  vesicles.  From  the  same  cause 
the  intensity  of  the  expiratory  murmur  is  in- 
creased, and  its  duration  prolonged.  As  was 
stated  on  a  former  occasion,  whatever  may  be 
thought  of  the  explanation  here  offered,  or  whether 
it  be  really  correct  or  incorrect,  it  is  certain  that 
among  the  earliest  physical  indications  of  the 
presence  of  tubercles  in  the  apex  of  the  lung,  are 
deficient  respiratory  murmur,  hoarse  respiration, 
and  prolongation  of  the  expiration. 

When,  in  a  later  state  of  phthisis,  the  portion  of 
the  lung  affected  becomes  in  some  measure  consoli- 
dated, partly  from  the  increase  of  tubercles,  but 
principally  in  consequence  of  surrounding  pneu- 
monia, or  when  pure  pneumonia  attacks  a  lung, 
and  proceeds  without  ulceration  to  firm  dry  con- 
solidation, the  air-cells  are  entirely  obstructed, 
and  the  vesicular  murmur  in  the  part  is  conse- 
quently absent.  But  in  both  these  cases,  in  the 
tubercular  combined  with  the  pneumonic,  and  in 


144  AUSCULTATION. 

the  purely  pneumonic  consolidationj  auscultation 
affords  other  signs  than  the  mere  absence  of  the 
respiratory  murmur.  Among  the  most  important 
of  these  is  bronchial  respiration,  or  tubular 
breathing.  The  spongy  tissue  of  the  lung  being 
converted  into  a  firm  solid  mass,  is  changed  from 
a  very  bad  to  a  good  conductor  of  sound,  and  the 
sound  produced  by  the  passage  of  air  through 
the  larger  bronchial  tubes  is  thus  better  conveyed 
to  the  surface  of  the  chest ;  it  also  becomes  more 
distinct  from  the  absence  of  the  natural  sound  of 
the  respiration,  which  ordinarily  interferes  with, 
or  conceals  it. 

Does,  then,  tubular  breathing  necessarily  indi- 
cate tubercular,  or  pneumonic  consolidation  ?  It 
will  be  seen  in  a  future  page  that  it  certainly  does 
not.  It  merely  indicates  this  :  that  the  bronchial 
tubes  are  either  actually  nearer  the  surface,  or, 
acoustically  speaking,  are  made  to  approach  it  by 
the  intervention  of  an  improved  conductor;  and, 
if  the  respiratory  murmur  be  at  the  same  time 
absent,  that  the  cells  of  the  lungs  are  either  com- 
pressed or  obstructed.  To  arrive  at  the  cause 
of  this  physical  condition,  other  means  must 
be  adopted  than  the  mere  auscultation  of  the 
breathing. 

The  character  of  tubular  respiration  varies 
according  to  the  extent  and  situation  of  the  part 
affected  ;  that  is  to  say,  according  to  the  size  and 
amount  of  the  tubes  passing  through,  or  near  to. 
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the  consolidated  tissue.  It  is  also,  of  course, 
modified  in  its  purity  and  intensity,  by  the  presence 
or  absence  of  the  respiratory  murmur,  and  of  morbid 
rattles.  Thus  it  may  be  of  a  shrill  tone  if  the 
tubes  are  small ;  or  it  may  be  deep  if  they  are 
large  ;  but  in  either  case,  it  resembles  the  sound 
produced  by  blowing  through  a  reed,  a  quill,  or  a 
straw,  with  little,  or  without  any,  compression  of 
the  lips,  according  to  the  perfection  with  which  it 
exists.  The  more  complete  the  consolidation,  or 
the  more  pure  the  sound,  the  less  obstruction 
does  there  appear  to  be  to  the  transmission  of  air 
through  the  reed  ;  the  less  compression  of  the  lips 
does  it  require  accurately  to  represent  it ;  the  more 
perfect,  in  fact,  is  the  tubular  character  of  the 
sound. 

If,  as  it  sometimes  though  rarely  happens,  a 
bronchial  tube  be  dilated  into  a  large  cavity  ;  if, 
as  it  more  frequently  occurs,  a  moderately  dilated 
tube  be  surrounded  by  a  mass  of  consolidated 
lung,  or  be  very  close  to  the  surface  of  the  chest ; 
or  if,  whether  from  tubercular  degeneration  or 
pneumonic  softening,  a  large  cavern  be  formed  in 
the  substance  of  the  lung  itself,  and  be  not  very 
deeply  seated,  or  have  only  diseased  pulmonary 
tissue  intervening  between  it  and  the  parietes, 
then  either  a  deeply-toned  buzzing  sound,  or 
a  sonorous  and  hollow  kind  of  whistling,  or 
hissing  noise,  takes  the  place  of  bronchial  respira- 
tion. The  former  is  named  amphoric  breathings 
13 
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from  its  frequently  exact  similarity  to  the  sound 
caused  by  blowing  into  a  wide-mouthed  bottle. 
The  latter  is  termed  fistulous  breathing.  It 
may  be  so  denominated  either  from  its  resemblance 
to  the  sound  caused  by  air  permeating  a  reed 
which  is  split,  or  from  its  presenting  to  the  ear 
of  the  examiner  the  impression  of  elastic  fluid 
passing  through  a  fistulous  opening.  Both  of 
these  sounds  are  also  occasionally  heard  when  a 
communication  exists  between  a  bronchial  tube 
and  the  pleura. 

Nearly  allied  to  these  sounds  is  the  metallic 
respiration.  It  sometimes  accompanies  one  or 
other  of  them,  and  very  generally  exists  in  very 
nearly  similar  physical  conditions  of  the  lung 
or  pleura.  It  gives  an  impression  to  the  ear 
of  a  large  cavity,  equally  with  the  amphoric 
breathing  ;  but  it  possesses  a  ringing  or  brazen 
twang,  which  may  be  perhaps  correctly  represented 
by  blowing  through  a  tube  into  a  moderately- 
sized  bell  or  glass  vase,  the  sides  of  which  vibrate 
slightly  from  the  blast. 

It  is  often,  but  not  necessarily,  associated  with 
another  sound,  (metallic  tinkling,)  and  appears 
to  depend  upon  the  free  vibration  of  air  against 
the  resonant  parietes  of  a  large  cavity.  The 
whole  of  these  three  sounds  are  generally,  if, 
indeed,  they  be  not  uniformly,  confined  to  the  act 
of  inspiration. 

In  what  then  consists  the  difference  of  the  cause 
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of  these  three  sounds  ?  What  are  the  physical 
conditions  necessary  for  the  production  of  each  ? 
They  are  all  similar,  but  not  identical,  in  charac- 
ter. They  all  give  to  the  ear  an  impression  of  air 
passing  into  a  cavity  of  considerable  size,  they 
all  likewise  exist  under  circumstances  nearly 
similar,  and  they  sometimes  replace  each  other. 
Though,  therefore,  the  physical  conditions  neces- 
sary for  the  production  of  each  must  be  very 
similar  in  all  of  them,  it  is  clear  they  are  not 
identical.  In  what,  then,  does  the  difference 
consist  ?  To  this  I,  at  least,  am  not  able  to  reply 
with  confidence.  I  may,  however,  state  that  I 
believe  the  difference  of  the  fistulous,  and  the 
amphoric  respiration,  to  depend  upon  the  size  of 
the  opening  leading  into  the  cavity  of  the  lung 
or  pleura  ;  that  the  opening  is  small,  or  obstructed 
when  the  former,  and  comparatively  large,  when  the 
latter  sound  is  heard  ;  and  therefore  that  amphoric 
respiration  may  become  fistulous,  by  the  tube, 
through  which  the  air  gains  admission  into  the  free 
space,  becoming  obstructed  w^ith  secretion,  or  being 
diminished  in  its  calibre  from  any  other  cause,  and 
that  fistulous,  may  be  converted  into  amphoric, 
breathing  by  the  removal  of  such  obstruction,  or 
by  the  tube  becoming  otherwise  enlarged.  I 
conceive  also  that  the  metallic  ringing  of  the 
respiration  is  dependent  rather  upon  the  nature  of 
the  walls  of  the  cavity  itself,  than  upon  the  form 
or  size  of  the  opening  leading  to  it,  and  that  it  is 
from  the  vibration  of  these  walls,  being  communi- 
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cated  to  the  air  contained  within  them  that  the 
peculiarity  of  the  tone  arises.  Hence  I  believe  it 
happens  that  metallic  respiration  is  very  rarely 
heard,  unless  some  portion  at  least  of  the  walls 
of  the  cavity  are  formed  by  the  solid  parietes  of 
the  chest,  or  by  a  thin  layer  of  firmly  adherent 
pleura  lining  them.  The  determination  of  this 
question,  however,  is  fortunately  not  one  of  im- 
portance in  a  practical  point  of  view,  whatever 
interest  it  may  possess  in  other  respects. 

The  auscultatory  signs  produced  by  ISlalignant 
disease  of  the  lung  are  exceedingly  variable,  ac- 
cording to  the  situation,  amount,  and  distribution 
of  the  morbid  deposit.  Sometimes  malignant 
tubercles  are  irt-egularly  scattei'ed  through  the 
lung  ;  but  as  they  give  rise  to  no  general  symptoms, 
the  chest  is  frequently  not  particularly  examined, 
or,  if  it  be  examined,  it  may  afford  little  or  no  indi- 
cation of  their  presence.  At  other  times,  disease 
of  much  less  amount  may,  from  its  position  near 
to,  and  its  pressure  upon,  a  considerable  branch 
of  a  bronchial  tube,  produce  a  loud,  hoarse,  and 
harsh  tubular  breathing,  or  wheezing,  and  from 
its  merely  mechanical  effect,  may  at  the  same  time 
give  rise  to  great  general  distress. 

In  other  forms  of  the  complaint,  when  the  ma- 
lignant deposit  exists  in  a  large  isolated  portion 
of  the  organ,  and  the  bronchial  tubes  are  not 
materially  compressed  or  pushed  aside,  the  physi- 
cal signs,  as  might  indeed  be  expected,  are  much 
the   same  as   those  arising  from  consolidation  of 
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the  lung  from  other  causes,  and,  as  regards  the 
breathing,  are  almost  confined  to  the  absence  of 
the  respiratory  murmur  and  the  presence  of 
bronchial  respiration.  When,  again,  the  malig- 
nant mass  is  so  large,  or  is  so  situated,  as  to  push 
aside  the  lung  altogether,  or  to  compress  and 
actually  to  close  the  bronchial  tubes,  all  sound  of 
respiration,  whether  vesicular  or  tubular,  ceases  in 
the  part  affected  ;  excepting  so  far  as  it  is  conducted 
by  the  consolidated  mass  from  the  lung  of  the 
opposite  side  of  the  chest,  or  a  comparatively 
healthy  portion  of  the  lung  on  the  same  side. 
The  sounds,  under  such  circumstances,  appear  not 
to  be  close  to  the  ear,  but  to  come,  as  in  truth  they 
do  come,  from  a  distance. 

Such,  then,  are  the  chief  and  the  most  im- 
portant of  the  dry  sounds  connected  with  the  respi- 
ration in  disease.  For  the  sake  of  distinctness, 
they  have  been  mentioned  separately.  Separately 
they  often  exist ;  but  the  student  must  recollect 
that  they  are  more  frequently  variously  combined 
with  each  other,  and  with  the  different  moist 
sounds  or  rattles,  which  will  be  spoken  of  presently, 
and  which  often  detract  from  the  clearness  of  their 
character,  and  consequently  render  them  more 
difficult  of  discrimination. 

3.  Dry  sounds  in  diseases  of  the  Pleura, 

The  smooth,  moistened  surfaces  of  the  pleura, 
fluring  the  respiratory  movements  of  health,  softly 
13* 
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glide  over  each  other  without  giving  rise  to  any 
sound.  They  act  like  a  beautiful  piece  of  ma- 
chinery in  good  trim  and  well  oiled. — That  they 
do  so  glide  over  each  other  in  health,  appears 
sufficiently  evident  from  the  effects  of  disease, 
when  the  machinery  is  out  of  order,  the  surfaces 
lose  their  polish,  or,  it  may  be,  are  not  supplied 
wdth  the  amount  of  oil  necessary  to  make  them 
play  easily  upon  each  other. 

The  first  physical  effect  of  inflammation  in  a 
serous  membrane  is  supposed  to  be  to  render  it  ab- 
normally'dry.  It  is  presumed  that  this  inflammatory 
dryness  may  itself,  independently  of  any  effusion, 
give  rise  to  a  morbid  sound,  just  as  the  absence 
of  oil  on  a  piston,  or  in  a  joint,  may  be  the  cause 
of  an  unusual  one  in  machinery.  This  Is  possible  : 
but  it  may  be  questioned  whether  the  mere  dryness 
of  a  serous  membrane  coexisting  with,  and  the  pure 
result  of,  the  first  stage  of  inflammation,  has  been 
proved  ever  to  have  produced  such  an  efiect. 

When,  however,  effusion  has  taken  place,  and 
the  serous  membranes  are  coated  with  an  albu- 
minous layer  however  thin,  when  the  smooth 
polished  surface  of  the  pleura  is  replaced  by  a 
rough  and  plastic  one.  It  is  not  merely  probable, 
but  in  numerous  cases  it  has  been  proved,  that 
the  folds  of  the  membrane,  in  place  of  gliding 
smoothly  and  noiselessly  over  each  other,  stick  to 
each  other  on  the  way,  and  by  their  motion  pro- 
duce a  sound.     Two  rough  surfaces,  in  fact,  are 
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now  In  contact,  and  the  friction  of  one  against 
the  other,  like  that  of  other  rough  surfaces,  makes 
a  noise,  or  in  other  words,  produces  a  vibration  of 
the  substances  of  which  they  are  composed. 
This  sound  is  appropriately  called  pleuritic  rub- 
hing,  friction  sound  of  the  pleura,  or,  ^^  frotte- 
ment  ascendant  ei  descendant.^'  This  last  term 
has  been  employed  in  consequence  of  the  sound 
usually  accompanying  both  the  elevation  and  the 
falling  of  the  ribs. 

The  sound  varies  much  in  character.  This  va^ 
nation  probably  depends  upon  the  quality,  and  the 
quantity  of  the  solid  matter  intervening  between 
the  folds  of  the  pleura.  When  the  effused  lymph 
is  recent  and  soft,  it  appears  as  if  the  opposed 
surfaces  stuck  together  by  a  slightly  adhesive 
material.  The  sound  which  results  from  the 
motion  of  the  parts,  under  such  circumstances, 
is  interrupted  and  jerking.  It  closely  resembles 
that  which  may  be  produced  by  pressing  firmly 
together,  and  moving  slowly  over  each  other,  the 
palms  of  the  hands,  moistened  in  the  slightest 
degree  possible  with  perspiration.  It  may  be 
also  likened  to  the  stift'  or  crisp  noise  caused  by 
squeezing  a  packet  of  arrow-root. 

When  the  plastic  effusion,  in  consequence  of 
the  separation,  or  the  absorption  of  some  of  its 
liquid  constituents,  has  become  less  moist  and 
adhesive ;  when  a  solid,  dry,  rough  coating  is 
left    upon    corresponding    portions    of    the    pul- 
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monic  and  costal  pleura,  a  simple  rubbing  noise 
is  heard  upon  inspiration,  and  expiration,  which 
may  assimilate  to  that  arising  from  the  attrition 
of  two  pieces  of  cloth.  At  other  times  the  sound 
is  very  loud,  harsh,  and  grating  (''  raclemcnf^), 
and  can  often  be  heard  and  felt  by  the  patient 
himself,  as  well  as  by  the  physician  and  the 
attendants,  if  the  hand  or  ear  be  placed  upon 
the  chest.  This  harsh,  rough,  grating  sound  or- 
dinarily, but  not  universally  coexists  with  the 
inspiration  alone.  It  may  be  compared  to  that 
arising  from  the  attrition  of  two  pieces  of  rough 
wood. 

There  is  yet  another  peculiarity  in  reference 
to  the  sound  arising  from  morbid  deposit  in  the 
pleura.  It  sometimes  assumes  a  curiously  creak- 
ing, or  squeaking  character,  and  really  most 
exactly  simulates  the  noise  caused  by  bending  a 
piece  of  stiff  leather  ("  craquement  de  cuir^^). 
In  this  case  it  is  ordinarily  heard  only  towards 
the  end  of  the  inspiration  ;  a  circumstance  that 
certainly  renders  probable  the  opinion,  that  it 
depends  upon  the  stretching  and  tension  of  old 
adhesions.  Sometimes,  indeed,  the  different 
varieties  of  pleuritic  rubbing,  excepting  perhaps 
the  first,  are  heard  only  at  the  end  of  a  forced 
inspiration,  when  the  lung  is  most  distended  with 
air,  and  when,  if  the  pressure  be  not  greater, 
the  extent  of  contact  between  the  two  folds  of 
the  pleura  is  increased. 
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The  first  and  second  variety  of  pleuritic  rub- 
bing above  referred  to,  may  certainly  exist  either 
previously  to  the  effusion  of  fluid,  or  subsequently 
to  its  absorption  ;  but  it  is  at  least  probable,  that 
the  harsher  kinds  of  sound  are  connected  with 
chronic  diseases,  and  therefore  ordinarily  follow 
the  absorption  of  fluid.  Immediately,  however, 
that  fluid  intervenes  between  the  two  surfaces  in 
the  case  of  recent  disease,  or  so  long  as  any  re- 
mains behind  in  that  of  longer  date  ;  while,  in 
fact,  the  presence  of  fluid  prevents  the  contact, 
and  consequently  the  friction  of  the  two  opposing 
surfaces  of  the  pleura,  no  rubbing  sound  can  be 
heard. 

In  the  earlier  stages  of  phthisis,  the  murmur  of 
inspiration  below  the  clavicles  and  in  the  acromial 
region  often  presents  an  irregularly  interrupted, 
jerking,  or  catching  sort  of  sound  ("  saccade  "). 
It  rather  accompanies,  than  supplies  the  place  of, 
the  respiratory  murmur.  Its  origin  is  not  certain, 
but  it  appears  most  probable  that  it  is  connected 
with  a  roughened  state  of  the  pleura,  the  result 
of  effusion,  and  that  it  is,  in  fact,  a  modification 
of  pleuritic  rubbing.  ' 

At  other  times,  though  much  more  rarely,  there 
is  heard  during  the  inspiration,  in  the  same  situa- 
tions, a  soft  rustling,  or  crumpling  noise,  ap- 
proaching to  that  produced  by  squeezing  together 
soft  gauze  paper — pulmonary  rustling  (^"  froisse- 
ment  pulmonaire^^).     It  has   been   so  named,  on 
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account  of  its  supposed  connection  with  an  altera- 
tion of  the  pulmonary  tissue  ;  but,  like  the  former 
sound,  it  appears  to  myself  to  be  more  probably 
connected  with  some  change  in  the  serous  mem- 
brane, which  prevents  the  two  layers  gliding 
over  each  other  with  perfect  smoothness,  and 
without  noise.  Neither  of  these  sounds  are  of 
much  value  in  a  diagnostic  point  of  view,  espe- 
cially as  their  origin  is  uncertain.  But  as  they 
indicate  some  change  in  that  part  of  the  lung, 
or  of  its  covering,  in  which  tubercles  are,  in  a 
vast  majority  of  instances,  first  deposited,  they 
should  not,  in  doubtful  cases,  and  in  connection 
with  other  physical  signs,  be  altogether  neglected. 
I  believe  that  they  result  from  changes  in  the 
pleura,  and  that  these  changes  depend  upon  the 
presence  of  tubercles,  either  in  the  lungs,  or  in 
the  membrane  itself.  It  is,  however,  right  to  say, 
that  I  have  no  solid  grounds  for  this  opinion, 
as  I  have  never  had  an  opportunity  of  investigat- 
ing their  origin  at  the  dissecting  table  ;  nor,  in- 
deed, is  it  likely  that  such  should  be  the  case, 
as  they  are,  comparatively,  so  rare,  and  of  so  little 
importance  (the  second  more  especially),  and 
occur  only  in  so  early  a  period  of  phthisis,  that 
the  opportunity  of  investigating  the  physical  con- 
dition upon  which  they  depend,  must  be  exceed- 
ingly rare  indeed. 

Where  either  fluid  or  solid   matter  exists  in  the 
pleura,  to  an  extent  sufficient   materially  to  com- 
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press  the  spongy  tissue  of  the  adjoining  lung,  the 
respiratory  murmur,  of  course,  ceases  in  that 
part,  in  consequence  of  the  air-cells  not  being 
expanded  during  inspiration.  The  respiratory 
murmur  being  absent,  and  the  spongy  tissue 
being  compressed,  and,  by  its  compression,  being 
converted  into  a  body  of  superior  conducting 
power,  the  sound  of  the  air  passing  through  the 
bronchial  tubes  is  conveyed  to  the  surface.  Thus 
tubular  breathing,  or  bronchial  respiration,  to- 
gether with  the  absence  or  the  distance  of  the 
respiratory  murmur,  becomes  a  valuable  sign  of 
effusion  into  the  pleura. 

It  is,  however,  a  sign  of  only  a  limited  amount 
of  fluid,  excepting  under  peculiar  circumstances, 
and  in  particular  parts.  For,  if  the  lung  be  not 
adherent  to  the  parietes  of  the  chest,  and  if 
it  be  otherwise  in  a  healthy  condition,  as  the 
fluid  accumulates  from  below,  it  presses  the  lung 
more  and  more  upwards.  It  is  consequently 
farther  and  farther  removed  from  the  general 
surface  of  the  chest ;  so  that  at  length,  when  the 
fluid  is  in  large  quantity,  it  is  compressed  into  a 
very  small  compass  close  to  the  spine.  Under 
such  circumstances  it  is  clear  that  the  bronchial 
tubes  themselves,  in  which  the  sound,  in  part  at 
least,  originates,  and  by  which  it  is  primarily 
and  best  conducted,  must  be  far  removed,  to- 
gether with  the  lung,  from  the  greater  portion  of 
the  parietes.  The  source  of  the  sound,  there- 
fore, being  far  removed,  though  the  fluid  may  be 
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a  better  conductor  of  sound  than  the  natural 
spongy  structure  of  the  lung,  not  only  is  the 
respiratory  murmur  lost ;  but  the  bronchial  respi- 
ration itself,  excepting  at  the  root  of  the  lung 
between  the  shoulder-blades,  is  greatly  diminished, 
and  in  many  cases  quite  inaudible. 

Some  exceptions,  as  has  been  already  hinted, 
exist  to  the  uniform  correctness  of  these  general 
statements.  The  first  of  these  depends  upon 
the  gravitation  of  the  fluid.  When  the  fluid  is 
not  in  large  quantity,  is  not  confined  by  adhe- 
sions, and  is  not  combined  with  a  large  propor- 
tion of  plastic  or  albuminous  matter,  it  may 
change  its  situation,  according  to  the  varying 
position  of  the  patient's  body.  The  part  there- 
fore in  which  no  respiratory  murmur  is  audible, 
and  in  which  tubular  breathing  is  distinct,  while 
the  patient  is  supine,  may  be  destitute  of  tubular 
breathing,  and  afford  a  very  tolerable  respiratory 
murmur,  when  he  turns  upon  his  face.  This  fact 
is  much  more  commonly  observed  in  hydrotho- 
rax,  than  when  the  eflfusion  has  resulted  from 
pleurisy,  in  which  it  is  certainly  not  so  common 
as  it  has  been  represented  to  be. 

The  next  exception  arises  from  adhesions. 
Though  the  fluid  may  be  in  large  quantity,  and 
though  the  lung  may,  in  the  main,  be  greatly 
compressed,  and,  as  regards  its  chief  expanse,  be 
far  removed  from  the  general  parietes,  It  may  be 
bound  down  at  one  or  more  parts  to  the  costal,  or 
phrenic   pleura,  by  old   adhesions,  too  firm   and 
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Strong  to  yield  under  the  pressure  of  the  fluid. 
At  this  part,  then,  the  lung  is  not  removed  from 
the  surface,  and  though  no  trace  of  pure  respi- 
ratory murmur  may  be  distinguishable,  it  is  yet 
quite  possible,  and  indeed  it  often  occurs,  that 
very  well-marked  bronchial  respiration  is  heard 
under  such  circumstances  in  parts  far  removed 
from  the  root  of  the  lungs. 

It  may  be  here  observed,  though  the  observa- 
tion can  be  scarcely  regarded  as  an  exception  to 
the  general  statements  previously  made,  that,  in 
all  these  cases,  bronchial  respiration  can  be 
heard,  even  more  distinctly  than  naturally,  in  the 
interscapular  region.  It  is  more  loud  and  pure 
upon  the  diseased  than  upon  the  healthy  side, 
in  consequence  of  the  fluid  pressing  the  large 
bronchial  tubes  against  the  solid  parietes  of  the 
chest,  and  excluding  the  air  from  the  surround- 
ing, and  intervening  lung. 

The  last  exception  that  will  be  mentioned  is 
the  most  curious  one,  and  by  far  the  most  difficult 
of  explanation.  In  a  few  rare  cases  it  has  hap- 
pened, that  though  the  pleura  has  been  supposed 
to  be  full  of  fluid,  and  in  one  case  was  a  few  days 
afterwards  found  to  be  so  upon  inspection  after 
death,  not  only  has  tubular  breathing  been  gene- 
ral, but  a  shrill  resonance  of  the  voice  has  been 
distinctly  audible  over  the  whole  side.  Though 
the  lung  was  believed  to  be  compressed  into  the 
smallest  space,  and  was  actually  found  to  be  so  a 
short  time  subsequently,  and  though,  therefore, 
14 
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the  bronchial  tubes  were  far  removed  from  the 
solid  parietes,  in  all  parts,  excepting  in  the 
neighborhood  of  the  spinal  column,  still  their 
vibrations  were  communicated  to  those  parietes, 
and  from  them  to  the  ear.  How  did  this  hap- 
pen ?  It  is,  indeed,  difficult  to  say ;  and  be- 
cause difficult  to  explain,  the  fact  itself  may  be 
doubted.  The  same  thing,  however,  in  regard  to 
the  voice,  though  not  in  respect  to  the  tubular 
breathing,  occurred  in  a  man,  from  whose  chest, 
immediately  after  the  examination,  seventy-two 
ounces  of  fluid  were  drawn  off  by  paracentesis. 
In  reference  to  this  case,  then,  there  could  be  no 
doubt ;  and  what  occurred  in  one  case  in  regard  to 
the  voice,  might  surely  occur  in  another  in  regard 
to  the  breathing,  or  to  both.  How,  then,  is  it  to 
be  explained  ?  It  is  one  of  those  cases  in  which 
ordinary  acoustic  principles  appear,  most  proba- 
bly from  our  not  being  aware  of  the  whole  cir- 
cumstances, to  be  insufficient  for  the  satisfactory 
explanation  of  what  is  heard  in  the  practice  of 
physical  diagnosis.  If  a  conjecture  might  be  ven- 
tured upon  the  subject,  it  would  be  this  : — So  long 
as  there  exists  any  portion  of  the  lungs  which  is 
capable  of  farther  compression,  so  long,  therefore, 
as  the  parietes  are  slack,  and  the  fluid  contained 
within  them,  though  in  large  quantity,  is  moveable, 
so  long  is  bronchial  respiration  inaudible  over  the 
general  surface  of  the  side.  But  when  the  compres- 
sion is  great  enough  to  render  the  parietes  and  the 
fluid  contained  within  them  tense,  but  not  so  great 
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as  to  flatten  and  close  the  largest  bronchial  tubes, 
then  the  vibration  of  the  tubes  is  communicated 
to  the  spine,  or  to  the  bony  parietes,  against 
which  they  rest,  and  thence,  as  in  a  well-braced 
drum,  to  the  walls  of  the  entire  cavity.  The  fluid 
is  so  tightly  squeezed,  that  it  moves  as  a  solid 
with  the  solid  walls.  The  circumstance  appears, 
indeed,  to  bear  some  analogy  to  the  equally  curious 
one  previously  mentioned,  and  stated  to  have 
been  observed  on  several  occasions  by  Irish 
physicians,  viz.  the  tympanitic  resonance  upon 
percussion,  which  has  been  noticed  in  some  cases 
of  entire  consolidation  of  the  lung.  As  to  the 
breathing  being  sometimes  not  heard,  when  the 
voice  is  audible  and  shrill,  this  probably  depends 
upon  the  greater  or  less  extent  of  the  vibrations, 
from  which  the  two  proceed. 

When  a  communication  exists  between  one  or 
more  bronchial  tubes,  and  the  cavity  of  the 
pleura ;  whether  the  communication  be  the  result 
of  a  tubercular  abscess  bursting  into  the  serous 
membrane  ;  of  a  collection  of  purulent  fluid  in  the 
pleura  emptying  itself  through  the  lung ;  or  of 
gangrene,  which  are  the  three  most  common  causes 
of  pnuemothorax ;  a  considerable  quantity  of  air 
usually  finds  its  way  into,  and  continues  within, 
the  serous  sac.  Here  then,  if  at  any  time,  might 
be  probably  presumed  to  exist,  the  fistulous 
breathing,  the  amphoric  respiration  or  bottle 
blowing,  and  the  metallic  resonance,  which  have 
been  previously  mentioned,  while  speaking  of  the 
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diseases  of  the  lung  ;  and  here  it  is  that  they 
do,  in  fact,  exist  most  frequently,  and  in  their 
greatest  perfection.  It  would  be  useless  to 
attempt  to  describe  them  again ;  they  should 
be  heard  to  be  perfectly  known,  and  thoroughly 
appreciated.  To  hear  them  once  will  more  con- 
duce to  their  future  recognition  than  whole  pages 
of  descriptions  and  similitudes.  It  cannot  either 
be  necessary  to  explain  their  origin.  It  is  suffi- 
cient to  say,  ,that  they  indicate  with  tolerable 
certainty  a  large  cavity  with  resonating  walls,  and 
a  free  ingress  of  air. 

A  caution  is  here  requisite,  to  guard  the  stu- 
dent against  a  very  important,  and  in  some 
respects,  not  a  very  unfrequent  source  of  fallacy. 
The  whole  of  the  sounds  last  described,  and  par- 
ticularly that  mentioned  in  the  next  paragraph, 
may  be  distinctly  heard  in  examination  of  the 
chest,  and  appear  to  be  close  under  the  ear ; 
while  they  in  reality  exist  in  the  abdomen,  and 
arise  from  the  motion  of  air  and  fluid  in  the 
distended  stomach.  The  sounds  may,  in  truth, 
be  under  the  ear,  in  consequence  of  the  largely 
distended  stomach,  by  pushing  up  the  diaphragm 
and  displacing  the  lung,  coming  into  near  con- 
tact with  the  ribs,  as  high  even  as  the  fourth  or 
fifth ;  or,  they  may  be  so  in  appearance  only,  in 
consequence  of  their  being  conveyed  through 
the  lung,  increased  in  its  conducting  power  by 
consolidation,  or  by  the  compression  resulting 
from  fluid  effusion. 
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There  is  another  sound  connected  with  disease 
of  the  pleura,  as  well  as  of  the  lung,  the  tone  of 
which  is  assuredly  often  dry,  and  which  may 
possibly  sometimes  arise  independently  of  the 
presence  of  fluid.  But  as  "  metallic  tinlcUng,^' 
the  sound  to  which  I  refer,  is  certainly  most  fre- 
quently connected  with  the  vibration  of  fluid,  and 
as  it  is  not  perhaps  proved  that  it  ever  exists 
independently  of  the  presence  of  fluid,  it  may  be 
better  here  barely  to  refer  to  it,  and  reserve 
its  fuller  consideration  for  the  next  section. 


4.  Moist  sounds  in  diseases  of  the  Air-passages, 
and  Lungs. 

With  the  view  of  relieving  the  student  of  some 
portion  of  the  perplexity,  with  which  he  may 
possibly  have  hitherto  contemplated  the  names  of 
the  various  rattles,  or  moist  sounds  which  occur 
in  disease,  a  few  simple  statements  will  be  made 
in  reference  to  the  whole  of  them,  as  a  class,  pre- 
viously to  either  mentioning  them  individually,  or 
particularizing  the  complaints  during  the  progress 
of  which  they  arise. 

All  the  moist  sounds  heard  in  diseases  of  the 
respiratory  organs,  it  may  be  then  first  remarked, 
arise  from  the  passage  of  air  through  fluid,  or 
the  admixture  of  air  with  fluid.  They  may  occur 
during  the  act  of  inspiration,  or  of  expiration  ; 
may  be  situated  in  the  larger,  or  in  the  smaller 
14* 
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bronchial  tubes,  which  may  contain  mucus, 
blood,  serum,  or  pus;  they  may  originate  in  a 
portion  of  disorganized  lung,  or  in  a  cavity,  either 
pulmonary  or  pleural ;  they  may  be  produced 
independently  of  any  respiratory  act  by  the 
simple  motion  of  body;  they  may  vary  in  tone 
and  in  character,  in  site  and  in  pathological 
origin,  but  their  origin,  physically  speaking,  is 
the  same  in  all.  It  is  the  mechanical  admixture 
of  fluid  and  air.  Separately,  either  of  these  is 
incapable  of  giving  rise  to  moist  sounds.  Air  will 
certainly  not  do  so,  and  fluid  cannot  without  the 
presence  of  air.  In  a  tube  replete  with  air, 
no  moist  sound  will  be  produced  by  agitation, 
neither  will  a  cask  quite  full  of  fluid,  however 
sjhaken,  give  rise  to  any  rattling  or  squashing 
noise. 

The  moist  sounds  similar,  and  for  the  most 
part  identical,  in  their  mode  of  production,  have 
been  differently  named,  according  to  the  size  of 
the  bubbles  producing  them,  or,  what  in  a  great 
majority  of  cases,  amounts  to  the  same  thing, 
according  to  the  calibre  of  the  tube  through 
which,  or  the  size  of  the  cavity  into  which,  the 
air  passes.  Thus  the  bubbles  of  air  arising  from 
its  admixture  with  fluid  either  are  actually  of 
greater  dimensions  in  the  trachea,  than  in  the 
bronchial  tubes,  and  in  the  larger,  than  in  the 
smaller  tubes  ;  or  the  different  extent  of  the  space, 
in  which  the  bubbles  are  formed  and  burst,  pro- 
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duces  a  corresponding  difference  in  the  resulting 
resonance,  which  causes  them  to  appear  to  be  so; 

When  the  bubbles  are  very  large,  or  their  reso- 
nance is  very  full,  as  they  occur  in  the  trachea,  or 
in  a  tubercular  cavity,  they  are  called  tracheal rat^ 
ties,  or  gurgling.  When  they  are  somewhat 
smaller,  as  in  the  bronchial  tubes  of  first  or  second 
size,  they  are  called  mucous  or  brojichial  rattles. 
When  they  are  still  smaller,  as  in  the  finer  divi- 
sions of  the  bronchial  tubes,  they  are  termed 
mucO'Crepitating  rattles;  and  when  in  the  air- 
cells  themselves,  or  in  the  capillary  branches  in 
immediate  connection  with  them,  they  are  named, 
crepitating  rattles. 

Let  the  student  imagine  the  bubbles  of  the 
tracheal  rattles  or  gurgling  to  be  the  size  of  a 
horse-bean  ;  those  of  the  mucous  rattle  the  size 
of  a  pea,  or  a  tare  ;  those  of  the  muco-crepitating 
rattle  the  size  of  a  millet-seed  ;  and  those  of  the 
crepitating  rattle  the  size  of  a  poppy-seed,  and 
he  will  form  no  very  incorrect  notion  of  the 
relation  of  these  sounds  to  each  other;  and, 
bearing  in  mind  the  manner  in  which  they  are 
produced,  he  will,  in  most  cases,  not  be  far  wrong 
as  to  their  seat  and  their  import. 

The  moist  sounds  vary  as  to  their  distinctness 
and  quality,  according  to  the  facility  or  difficulty 
with  which  the  vibrations  producing  them  reach 
the  surface  of  the  chest ;  or,  in  other  words, 
according  to  the  goodness  or  badness  of  the  con- 
ductor, intervening  between  their  source,  and  the 
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parietes.  They  are,  for  example  sake,  more 
shrill  and  loud  when  the  lung  is  consolidated, 
than  when  the  pulmonary  tissue  is  in  a  healthy 
condition.  They  also  vary,  in  a  slight  degree, 
according  to  the  nature  of  the  fluid  in  which 
they  originate.  They  are  somewhat  more  shrill, 
or  sharp,  if  produced  by  blood  in  the  tubes,  than 
by  serum,  and  in  stiff  tenacious  mucus,  than  in 
the  ordinary  bronchial  secretion. 

The  preceding  statements  are  assuredly  suffi- 
ciently simple,  and  must,  it  is  believed,  be  intelli- 
gible to  all ;  yet  it  is  hoped  that,  by  bearing  them 
constantly  in  mind,  the  student  will  be  enabled,  not 
merely  easily  to  follow,  and  to  understand  the 
succeeding  remarks,  which  can  be  regarded  as 
simply  an  extension  of  them,  and  an  application  of 
them  to  particular  cases  ;  but  that  he  will  be  him- 
self competent  to  recognize,  and  in  some  degree  to 
appreciate  the  value  of  many  of,  the  fluid  sounds, 
which  he  hears  in  his  examinations  of  pulmonary 
disease. 

When,  either  in  addition  to,  or  independently 
of  ulceration,  constriction,  or  compression,  fluid 
is  present  in  the  larynx  or  trachea,  the  passage 
of  the  air  through  the  fluid,  in  the  acts  of  inspi- 
ration and  expiration,  and  the  consequent  forma- 
tion and  bursting  of  bubbles,  produces  a  loud  and 
loose  bubbling,  or  gurgling  noise.  It  may  be, 
and  generally  is,  audible  without  approximating 
the  ear,  or  applying  the  cylinder  to  the  throat ; 
but  it  is  most  distinctly  heard,  and  its  situation 
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is  most  accurately  defined  by  means  of  the  stetho- 
scope, gently  and  evenly  placed  upon  the  side  of 
the  neck.  The  sound  is  a  little,  but  only  a  little, 
modified  by  the  quality  of  the  fluid  in  which  it 
originates.  It  is  rather  sharper  in  tone  when 
the  fluid  is  thick  and  viscid,  than  when  it  is  thin 
and  bland.  Thick  purulent,  or  muco-purulent 
matter,  and  tough  viscid  mucus,  give  rise  there- 
fore to  a  sound  rather  more  shrill  than  common 
bronchial  mucus,  watery  phlegm,  or  blood. 

The  difference  arising  from  the  quality  of  the 
fluid,  may  be  fairly  illustrated  by  blowing  through 
a  straw  into  simple  water,  and  into  a  somewhat 
denser  fluid,  as  soap  and  water,  or  syrup.  The 
moist  tracheal  sound  is  the  same  as  that  which, 
in  the  last  few  hours  of  life,  results  from  the 
failure  of  the  nervous  energy,  is  familiarly  called 
"  the  rattles,"  and  by  uninformed  persons  is  very 
generally,  but  incorrectly,  considered  to  be  the 
certain  precursor  of  death.  By  auscultators  it  is 
called  "  tracheal  rattle. '' 

When  the  bronchial  tubes  of  first  or  second- 
rate  size  contain  fluid,  the  bubbles  which  arise 
from  the  transmission  of  air  through  them,  appear 
to  be  smaller  than  those  existing  in  the  trachea 
and  larynx.  The  resulting  sound  is  called 
mucous  rattle  (^'rdle  muqueux.*^)  It  is  pre- 
sent whenever  fluid  exists  in  the  tubes,  and  the 
free  passage  of  air  admits  of  the  production  of 
bubbles.     The  sound  is  most  commonly  produced 


156  AUSCULTATION. 

by  the  pressure  of  bronchial  mucus  in  the  tubes. 
It  is  hence  called  mucous  rattle.  It  may,  how- 
ever, arise  from  other  fluids.  Its  designation  is 
not  changed  on  that  account,  but  whether  origi- 
nating in  mucus  or  pus,  in  blood  or  serum,  it  is 
still  called  mucous  rattle,  as  the  name  is*- generic, 
and  has  reference  rather  to  the  character  of  the 
sound,  than  to  the  nature  of  the  fluid  in  which 
it  originates. 

It  must  not,  however,  be  supposed,  that  in  the 
mucous  rattle,  the  bubbles  are,  or  appear  to  be, 
all  exactly  of  the  same,  and  that  a  medium,  size ; 
as,  independently  of  the  difference  of  the  calibre 
of  the  tubes  themselves,  it  is  clear  that  small 
bubbles  may  arise  in  a  large  tube,  though  large 
bubbles  cannot  exist  in  a  small  one.  The  name 
and  the  description  are  derived  from  the  general, 
and  most  prominent  character  of  the  sound,  which 
gives  an  impression  to  the  ear  of  the  bursting  of 
bubbles  of  a  moderate  size. 

When  general  dilatation  of  the  tubes  is  pre- 
sent, the  bubbles  appear  to  be  larger  than  usual  ; 
especially  in  those  parts  of  the  lung  in  which 
the  tubes  are  naturally  small. 

When,  instead  of  general  dilatation  of  the 
tubes  to  a  moderate  extent,  there  exists  such  an 
extension  of  the  walls  of  one,  or  of  several  of 
them,  as  to  form  considerable,  though  it  may 
be  irregular,  cavities,  as  when  caverns  are  present 
in  the  lungs,  whether  those  caverns  result  from 
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tubercular  disease,  or  from  pneumonia,  a  large 
tracheal  rattle,  or  more  properly,,  gurgling 
(^'gourgouillement''),  is  heard  in  the  part 
affected  upon  each  act  of  inspiration.  Are, 
then,  it  may  be  asked,  tracheal  rattles  and  gurg- 
ling precisely  the  same  thing  ?  Not  exactly. 
They  are  very  similar,  but  not  identical.  In- 
dependently of  tracheal  rattles  being,  strictly 
speaking,  confined  to  the  larynx  and  trachea, 
though  both  the  tracheal  and  gurgling  rattles 
appear  to  result  from  the  bursting  of  large  bub- 
bles of  air,  and  both,  therefore,  also  appear  to 
proceed  from  a  space  of  considerable  size,  there 
is  still  a  slight  difference  between  them.  Gurg- 
ling gives  an  impression  to  the  ear  of  a  thicker 
or  more  dense  fluid  than  the  ordinary  tracheal 
rattle.  The  sound,  too,  generally  corresponds 
with  the  actual  condition  of  the  fluid  in  which  it 
originates.  For  as  the  rattles  in  the  trachea 
usually  proceed  from  common  bronchial  mucus,  or 
from  blood,  gurgling  is  ordinarily  produced  by 
pus,  thick  muco-purulent  or  softened  tubercular 
matter.  Does  true  gurgling,  then,  necessarily 
indicate  the  presence  of  either  a  largely  dilated 
tube,  or  a  cavity  in  the  lung?  Certainly  not. 
It  generally  does  so,  but  not.  necessarily.  For  if 
a  bronchial  tube  of  moderate  size,  or  a  tube  dilated 
in  only  a  slight  degree,  contain  thick  purulent 
mucus,  and  be  surrounded  by  a  dense  mass  of  con- 
solidated lung,  the  sounds  which   result   from  the 
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passage  of  air  through  the  thick  fluid  in  the  tube, 
and  which,  under  ordinary  circumstances,  would 
give  rise  only  to  a  mucous  rattle,  will  be  so 
increased  in  loudness  and  fulness,  by  the  im- 
proved conducting  power  of  the  solid  mass,  as 
exactly  to  resemble  the  gurgling  of  a  cavity. 
Let  the  student,  therefore,  be  careful  not  to  pro- 
nounce too  confidently  upon  the  existence  of  a 
cavity,  from  the  presence  of  gurgling  alone,  or  he 
will  assuredly  be  liable  to  eiTor  and  will  some- 
times find  himself  mistaken.  Gurgling,  then,  is  a 
large  and  resonant  mucous  rattle  not  existing  in 
the  trachea.  It  commonly  arises  from  a  cavity 
in  the  lung,  or  from  a  largely  dilated  bronchial 
tube  ;  but  it  may  proceed  from  a  tube  of  normal 
size,  which  is  filled  with  thick  fluid,  and  is  also 
surrounded  by  a  mass  of  consolidated  lung. 

When  the  smaller  tubes  are  the  parts  solely  or 
principally  diseased,  or  rather  when  morbid  secre- 
tion, or  other  fluid,  is  present  in  the  minute 
branches  of  the  bronchial  tree,  the  moist  sound, 
which  is  produced  by  the  passage  of  air,  appears 
to  arise  from  the  bursting  of  bubbles  smaller  than 
those  constituting  the  mucous  rattle,  and  larger 
than  those,  which  are  next  to  be  mentioned,  and 
which  give  rise  to  crepitation.  The  sound  is 
therefore  appropriately  called  the  muco-crepi- 
tating  rattle.  Excepting  as  regards  the  apparent 
size  of  the  bubbles  producing  it,  and  the  calibre 
of    tubes   in    which    it  exists,  it   resembles    the 
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mucous  rattle,  to  which  it  bears  much  the  same 
relation  as  the  dry  sibilating  does  to  the  sonorous 
rattle  or  rhonchus.  Like  the  mucous  rattle,  it  is 
rendered  more  shrill  and  sharp  by  the  presence  of 
consolidation  of  the  lung,  and  from  causes  similar 
to  those  which  have  been  already  mentioned, 
when  speaking  of  the  mucous  rattle  and  gurgling. 
When  fluid  is  present  in  the  air-cells  of  the  lungs 
themselves,  the  sound  which  results  from  the 
admixture  of  air  with  the  fluid  appears  to  arise 
from  the  bursting  of  bubbles  still  smaller  than 
those  previously  referred  to  ;  and,  if  the  fluid  be 
strictly  confined  to  the  cells,  the  bubbles,  like  the 
cells  themselves,  appear  all  to  be  nearly  equal  in 
size.  It  matters  not  what  may  be  the  nature  of 
the  fluid, — supposing  it  to  be  situated  in,  and 
confined  to,  the  pulmonary  vesicles, — whether  it 
be  blood,  serum,  or  viscid  mucus,  the  sound  which 
is  heard  upon  inspiration  is  like  that  produced  by 
the  bursting  of  bubbles  of  very  small  and  of  equal 
size. 

Whether,  therefore,  the  cells  are  partially  filled 
with  serum,  as  in  oedema  of  the  lung, — with  blood, 
as  in  apoplexy  of  the  lung, — or  with  thick  viscid 
mucus,  as  in  inflammation  of  the  lung,  a  very 
fine  sound,  similar  to  that  which  is  heard  when 
salt  is  thrown  upon  the  fire,  and  is  called  crepita- 
tion, arises  from  the  intermingling  of  the  inspired 
air  with  the  fluid  so  situated.  It  is  hence  called 
the  crepitating  rattle  ('^  rale  crepitant.")  When 
15 
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existing  in  the  greatest  purity,  it  is  most  cor- 
rectly represented  by  rubbing  a  lock  of  hair 
between  the  finger  and  thumb  close  to  the  ear. 

Is  there,  then,  no  difference  between  the  cre- 
pitating rattle  of  oedema,  pulmonary  apoplexy, 
and  pneumonia  ?  It  would  be,  perhaps,  incorrect, 
or  at  least  questionable,  to  state  that  a  diffe- 
rence does  always,  and  must  necessarily,  exist 
between  them ;  but  in  practice  it  is  found  that  a 
difference,  in  a  great  majority  of  cases,  actually 
does  exist.  The  truth  is,  that  the  pure  crepitating 
rattle  is  very  rarely  heard,  either  in  pulmonary 
apoplexy  or  in  oedema.  It  is  generally  combined 
with  the  muco-crepitating  rattle  of  the  small 
tubes,  into  which,  as  well  as  into  the  air-cells,  the 
serum  or  blood  is  almost  always  likewise  eifused. 

As  the  air  intermingles  with  the  fluid  in  the 
tubes  upon  its  exit  from,  as  well  as  upon  its 
entrance  to,  the  lungs,  the  mucous  and  muco- 
crepitating  rattles  are  heard  during  the  expiration 
as  well  as  during  the  inspiration.  The  same 
occurs,  and  for  the  same  reasons,  when  serum  or 
blood  is  present  in  the  capillary  branches  of  the 
tubes.  Now,  although  it  be  quite  true  that  capil- 
lary bronchitis  very  frequently  exists  in  combination 
with  pneumonia,  and  though,  when  such  is  the 
case,  it  may  be  difficult,  or  even  impossible,  to  state 
with  certainty,  and  from  the  sound  alone,  that  the 
crepitating  and  muco-crepitating  rattle  may  not 
arise  from  pulmonary  oedema  or  apoplexy  ;  yet  it  is 
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also  true  that  pneumonia  is  often  present  without 
any  affection,  or  without  any  physical  indication 
of  any  affection,  of  the  small  tubes. 

It  is  in  such,  and  in  such  cases  only,  that  the 
crepitating  rattle  is  heard  in  purity  and  perfection. 
It  is  then  very  small,  very  crisp,  very  equal,  and 
heard  only  at  the  end  of  the   inspiration.     The 
only  sound  which  exactly  resembles  it  is  one  which 
is  sometimes  heard  for  a  short   time,  under  cir- 
cumstances which  render  it  probable  that  no  dis- 
ease at   all   exists,  either  in   the   lung  or   pleura. 
When,    for   example,    a    person    who    has    been 
breathing   quietly,   is   submitted    to   examination, 
and  directed  to  take  a  deep  inspiration,  it  not  very 
unfrequently  happens  that  at  the  very  end  of  the 
inspiratory  effort,   there  is  heard,  at  the  base  of 
the  lung,  a  very  pure   and  perfect  specimen  of 
crepitation.     But  it  is   heard  only  three  or   four 
times.     The  examiner  feels  assured,  if  fever  be 
present,  that  he  has  a  case  of  latent   pneumonia. 
If   he   have   used    his   unguarded    ear,   to   avoid 
fallacy,  he  puts  his  hair  aside ;  if  the  stethoscope 
have  been  employed,  he  may  apply  the  naked  ear 
to  the  chest,  to  make  ^'  surety  doubly  sure ;"   or 
he  may  direct  a  pupil's  attention   to  the  sound, 
as  a  good   example  of  what  he  may  have  been 
long  searching  for.     But  the  pupil  does  not  hear 
it.     The  examiner  himself  tries  again,  but  he  can 
hear  it  no  more.     It  is  gone,  and  pure  respiratory 
murmur  has  supplied   its    place.     I  have  not  un- 
frequently been  thus  deceived   myself;  and   my 
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pupils  have  also  been  disappointed  of  an  expected 
prize. 

What  is  the  source  of  this  sound  ?  Present 
usually  at  the  base  of  the  lung,  heard  only  at  the 
end  of  a  deep  inspiration,  and  disappearing  alto- 
gether after  a  few  forced  expansions  of  the  chest 
and  of  the  pulmonary  cells,  it  appears  at  least 
probable,  that  it  may  arise  from  the  unfolding,  or 
the  separation  of  the  delicate  walls  of  some  pul- 
monary vesicles,  which,  from  not  being  used  in 
ordinary  respiration,  may  have  become  somewhat 
dry,  and  may  thence,  like  a  dried  bladder,  give 
rise  to  the  sound  upon  their  insufflation. 

The  crepitation  of  emphysema  is  larger  and 
looser,  and  more  unequal,  than  that  of  pneumonia  ; 
as  before  stated,  it  most  probably  arises  from 
the  presence  of  serum,  or  of  mucus  in  the  dilated 
air-cells  and  the  capillary  tubes. 

The  attempt,  however,  to  describe  these  minute 
differences  of  sound  is  almost  useless.  The 
sounds  must  be  heard  to  be  appreciated  :  no 
description,  however  exact,  and  however  minute, 
can  render  them  practically  available  to  the  un- 
initiated. Auscultation  cannot  be  learned  by 
book — except  for  the  purpose  of  passing  an  exami- 
nation. The  student  must  go  to  the  bed-side, — 
must  go  frequently,  and  stay  long.  Without  this 
he  cannot  become  a  practical  auscultator — without 
this  he  cannot  become  a  skilful  practitioner  in 
diseases  of  the  chest. 

In  pneumonia,  then, — in  oedema,  in  apoplexy. 


AUSCULTATION.  X73 

and  in  emphysemg.  of  the  lung, — crepitating  rattles 
may  be  heard.  In  all,  the  sound  probably  arises 
from  causes  nearly  similar,  viz.  the  effusion  of  fluid 
into  the  cells  of  the  lung,  and  the  intermingling 
of  the  inspired  air  with  that  fluid.  But  in  all  of 
them,  excepting  in  pneumonia,  the  crepitating 
rattle  is  almost  always  combined  with  some 
amount  of  muco-crepitation,  arising  from  the 
presence  of  fluid  in  the  smaller  branches  of  the 
bronchial  tubes.  In  pneumonia  the  sound  may  be 
likewise  so  combined,  but  it  frequently  occurs 
alone.  It  is  the  especial  characteristic  of  inflam- 
mation of  the  pulmonary  tissue  ;  and  if  perfectly 
pure,  equal,  persistent,  and  existing  only  at  the 
end  of  the  inspiration,  it  may  perhaps  be  still  re- 
garded as  nearly  pathognomonic  of  that  com- 
plaint.* 

Crepitating  rattle  then  in  its  purest  form,  is 

*  I  say  this,  though  I  am  acquainted  with  the  discussions 
which  have  recently  taken  place  concerning  the  crepitating 
rattle,  which  is  present  in  some  cases  of  pleurisy  after  the  fluid 
has  been  absorbed  j  and  though  I  am  perfectly  familiar  with 
the  sound  to  which  those  discussions  refer.  That  sound  I 
have  been  accustomed  to  regard  as  the  '^  rAle  crepitant  redux,'^ 
that  is  to  say,  as  the  genuine  crepitation  of  pneumonia,  which 
had  been  either  previously  obscured  by  the  presence  of  effu- 
sion, or,  after  its  [emporary  disappearance  from  consolidation 
or  compression,  had  been  reproduced,  in  the  thin  layer  of  pul- 
monary tissue,  which  is  more  or  less  inflamed  in  almost  all 
cases  of  so-called  "simple  pleurisy."  I  am  certainly  not 
acquainted  with  any  sound,  liable  to  be  mistaken  for  the  pure 
crepitating  rattle  of  pneumonia,  which  has  in  any  case  been 
proved  to  proceed  from  the  pleura. 
15* 
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present  in,  and  is  especially  characteristic  of,  the 
first  stage  of  pneumonia,  when  the  air-cells  are 
still  unclosed,  but  contain  fluid  secretion.  When 
the  cells  are  quite  obstructed,  either  from  the 
tumefaction  of  their  vascular  parietes,  from  the 
deposit  of  solid  matter,  or  from  both  causes  com- 
bined, all  vesicular  sound,  all  sound,  that  is  to 
say,  connected  with  the  air-cells,  ceases  in  the 
part  affected  ;  and  tubular  breathing,  or  bronchial 
respiration,  supplies  its  place. 

When  the  disease  is  on  the  wane,  and  the  cells 
become  capable  of  admitting  air,  the  physical 
condition  of  the  part  is  very  nearly  similar  to 
that  existing  previously  to  consolidation  ;  the 
physical  signs  are  consequently  similar.  The 
crepitating  rattle  reappears,  in  the  first  instance 
in  a  very  pure  form  ;  but,  as  the  complaint  gradu- 
ally declines,  the  rattle  becomes  more  and  more 
loose  and  large,  and  therefore  more  and  more 
resembles  the  muco-crepitating  rattles  of  capillary 
bronchitis,  which  it  also  resembles  in  accompany- 
ing the  act  of  expiration,  as  well  as  that  of  inspi- 
ration. This  is  the  "  rale  crepitant  redux  ''  of  the 
French  stethoscopists. 

When,  instead  of  retrograding,  the  disease  goes 
on  to  induration  and  contraction  of  the  pulmonary 
tissue,  tubular  breathing  becomes  permanently 
established  in  the  part,  and  if,  in  the  progress  of 
time,  the  bronchial  tubes  entering  it  become  di- 
lated, amphoric  breathing,  or,  when  fluid  is  present 
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in    the   tubes,  gurgling,  may  be   constantly  heard 
therein. 

When,  instead  of  becoming  indurated  and 
contracted,  the  lung,  in  consequence  of  the  un- 
healthy, unorganizable  nature  of  the  deposit, 
begins  to  break  up  from  the  softening  of  the 
inflammatory  product,  air  is  again  admitted  to 
the  interior  of  the  lung,  and,  by  mixing  with 
softened  and  semi-fluid  matter,  induces  a  sound 
which  is  very  peculiar,  and  which,  as  far  as  ray 
experience  extends,  exists  only  in  that  condition 
of  the  lung,  and  in  a  similar  condition  occur- 
ring in  the  progress  of  phthisis.  This  sound  is 
neither  crepitating,  nor  muco-crepitating  rattle, 
nor  gurgling,  but  it  is  a  combination  of  the  two 
latter  sounds  ;  or  rather,  it  is  the  crepitating  rattle 
altered  in  character  by  the  thick  viscid  quality 
of  the  fluid  into  which  the  air  passes,  and  by  the 
increased  conducting  power  of  the  surrounding 
consolidated  mass.  To  the  ear,  indeed,  it  appears 
to  be  connected  with  precisely  those  physical 
conditions,  and  to  arise  from  exactly  that  slate  of 
the  respiratory  organs,  which  actually  exist ;  viz. 
the  passage  of  the  air  into  a  soft  mass,  such  as  the 
rotten  lung,  reduced  nearly  to  the  consistence  of 
hasty-pudding  or  thick  treacle.  It  is  in  fact  a 
sharp,  shrill,  and  loud  muco-crepitating  rattle,  and 
may  be  not  inaptly  represented  by  the  sound  pro- 
duced by  passing  the  saliva  to  and  fro,  through  the 
teeth  with  the  mouth  closed.     It  is,  indeed,  in 
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Other  words,  a  diminutive  gurgling,  or  large  moist 
crackling. 

As  the  lung  continues  to  break  down,  the 
bubbles  become  larger  and  larger,  and  the  rattle, 
though  still  unusually  shrill,  assumes  more  and 
more  of  a  mucous  character ;  till  at  length,  in 
consequence  of  the  removal,  by  expectoration,  of 
the  semi-fluid  mass  constituting  the  disorganized 
lung,  a  cavity  is  formed,  and  amphoric  breathing, 
and  gurgling,  supply  the  place  of  other  sounds.  It 
must,  however,  be  recollected,  that  though  a 
cavity  be  formed,  and  the  physical  signs  of  such 
cavity  be  sufficiently  evident,  it  may  be  still  sur- 
rounded by  pulmonary  tissue  in  various  stages  of 
degeneration ;  and  that  this  disorganized  tissue 
may  give  rise  to  many  of  the  fluid  sounds,  pre- 
viously mentioned,  in  addition  to  those  of  gurgling 
and  amphoric  respiration. 

In  the  early  stages  of  phthisis,  the  first  moist 
sound  that  is  heard  is  most  commonly  a  fine 
and  delicate  muco-crepitating  rattle,  audible  only 
at  the  end  of  the  inspiration,  and  at  the  commence- 
ment of  the  expiration  ;  it  appears  to  be  situated 
in  the  smallest  branches  of  the  bronchial  tubes, 
and  to  be  most  probably  dependent  upon  slight 
bronchitis,  or  increased  bronchial  secretion,  the 
result  of  the  irritation  produced  by  the  presence 
of  tubercles. 

This  is  commonly  the  earliest  moist  sound 
which   accompanies  the   deposition  of  tubercles. 
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But  it  sometimes  happens,  that  even  previously 
to  the  appearance  of  this  sound,  there  is  heard  in 
those  parts  of  the  lung  in  which  the  tubercles 
are  well  known  to  be  almost  always  first  depo- 
sited in  the  ordinary  form  of  phthisis,  a  sort  of 
click,  which,  from  the  nature  of  the  sound,  may 
be  presumed  to  arise  from  the  obstruction  aiforded 
to  the  passage  of  the  air,  by  a  portion  of  ad- 
hesive mucus,  or  other  sticky  substance,  in  a 
large  tube.  Even  when  this  sound  is  present,  which 
is  not  very  frequently,  it  is  only  heard  occasion- 
ally ;  that  is,  it  is  not  heard  at  each  inspiration, 
and  perhaps  not  oftener  than  once  in  four  or  six 
inspirations.  Its  origin  is  doubtful,  and  as  it  is 
somewhat  unusual,  and  therefore  of  comparatively 
little  diagnostic  importance,  it  is  unnecessary 
farther  to  dilate  upon  it ;  excepting  for  the  pur- 
pose of  stating  that  it  may  be  represented  by  the 
sticky  noise  produced  by  the  removal  of  the 
tongue  from  the  roof  of  the  mouth. 

As  the  number  of  tubercles  increases,  or  more 
particularly  as  they  become  surrounded  by  pneu- 
monia, the  bronchitis  and  its  accompanying 
physical  signs  increase  also.  The  muco-crepi- 
tating  rattle  becomes  more  general,  and  also  more 
shrill ;  as  it  is  now  better  conducted  by  the  greater 
or  less  consolidation  of  the  surrounding  tissues. 
It  is  also  sometimes  mixed  with  the  genuine 
crepitation  of  pneumonia,  and  the  mucous 
rattle  of  the   larger  tubes.     From   this  stage  of 
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the  disease,  the  moist  sounds  of  phthisis  so 
generally  resemble  those  which  occur  in  the  un- 
healthy form  of  pneumonia,  accompanied  with 
scrofulous,  or  unorganizable  deposit,  which 
sounds  have  been  just  described,  that  it  is 
scarcely  necessary  that  they  should  be  again  men- 
tioned. It  may  be,  however,  stated,  that  the 
shrill  muco-crepitation,  the  loud  mucous  rattle, 
and  the  gurgling,  succeed  each  other  with  vary- 
ing celerity  in  different  cases,  and  are  variously 
combined  accordingly  as  smaller  communications 
with  the  bronchial  tubes,  or  larger  cavities,  are 
produced  in  the  destructive  progress  of  the  disease. 
It  may  also  be  not  irrelevant  to  remind  the 
student,  that  when  little,  or  scarcely  any,  indi- 
cation of  disease  can  be  discovered  below  the 
clavicle  of  either  side,  a  cavity  of  moderate  size 
may  be  present  in  the  very  apex  of  one  or  both 
lungs,  the  physical  evidences  of  which  can  be 
detected  only  by  applying  the  stethoscope  at  the 
side  of  the  neck  above  the  clavicles,  or  more 
especially  at  the  posterior  and  highest  part  of 
the  acromial  region. 

5.  Moist  Sounds  in  diseases  of  the 
Pleura. 

It  has  been  already  stated,  that  when  fluid 
exists  in  the  pleura,  whether  the  quantity  be 
large  or  small,  unless  air  be  likewise  present,  no 
moist  sounds  are   produced,  either  by  the  act  of 
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inspiration,  or  by  the  motions  of  the  body.  It 
may,  however,  perhaps  be  questioned  whether  the 
sticky  noise  which  results  from  the  friction  of 
recently  effused  plastic  matter,  or  the  somewhat 
similar  sound  which  arises  after  the  fluid  portion 
of  a  pleuritic  effusion  has  been  in  a  great  measure 
absorbed,  may  not  be  fairly  considered  to  con- 
stitute an  exception  to  this  general  statement ;  as 
the  impression  given  to  the  ear  is  certainly  not 
that  of  the  friction  of  perfectly  dry  substances. 
It  appears  at  least  doubtful,  if  anything  more 
nearly  approaching  to  a  moist  sound  than  this 
ever  arises  from  simple  pleurisy,  and  it  is  exceed- 
ingly questionable,  if  sounds  simulating  the  mu- 
cous, and  even  the  crepitating  rattles,  have  been 
ever  demonstratively  shown  to  originate  from 
fluid,  or  from  any  other,  effusion  into  the  pleura, 
without  the  presence  of  air. 

When,  however,  a  communication  exists  be- 
tween one  or  more  bronchial  tubes,  and  a  defined 
cavity  in  the  pleura,  and  when  this  cavity  is  of 
moderate  size  and  is  occupied  partly  by  purulent, 
or  sero-purulent  fluid,  and  partly  by  air,  the  physi- 
cal conditions  are  very  nearly  similar  to  those,  in 
which  a  cavern,  resulting  from  phthisis  or  pneu- 
monia, is  present  in  the  substance  of  the  lung, 
and  is  situated  close  to  the  surface.  The  physi- 
cal signs  are  therefore  similar  also.  In  each 
case  fistulous,  or  amphoric  respiration  may  be 
observed ;  in  each   case  metallic  ringing  or  reso- 
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nance  of  the  breathing  may  exist ;  and  in  each 
case  the  examiner  may  be  able  to  detect,  either 
separately  or  in  combination  with  the  other  sounds, 
the  large,  thick,  sonorous  mucous  rattle,  called 
gurgling. 

One  other  fluid  sound  remains  to  be  considered. 
It  is  most  commonly  present  in  conjunction  with 
disease  of  the  pleura  ;  but  it  is  also,  though  rather 
rarely,  found  in  connection  with  cavities  in  the 
lungs,  without  any  especial  affection  of  the  serous 
membrane.  When,  in  consequence  of  a  commu- 
nication with  a  bronchial  tube,  a  large  space  in 
the  pleura  contains  a  large  proportion  of  air, 
and  also  a  small  quantity  of  fluid ;  or  when  a 
phthisical  cavity  of  very  large  size  is  similarly 
circumstanced,  there  is  every  now  and  then  heard 
a  very  peculiar  sort  of  tinkling  noise  upon  ex- 
amining the  chest.  It  more  nearly  resembles  the 
sound  caused  by  shaking  a  pin  in  a  decanter,  than 
any  other  with  which  I  am  acquainted.  This  is 
metallic  iinckling  (''  tintement  metallique.") 
It  is  most  commonly  heard  only  at  intervals — 
that  is,  it  may  occur  once  in  three,  four,  or  forty 
inspirations.  It  rarely,  if  ever,  attends  the  ex- 
piration. It  may  cease  altogether,  and  reappear 
after  a  considerable  time.  In  this  respect  it 
seems  not  unfrequently  to  be  influenced  by  the 
position  of  the  patient's  body. 

It  is  most  probably  produced  by  the  continued 
and  rapid  reverberation  of  a  delicate  sound  against 
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the  firm  and  vibrating  walls  of  a  large  cavity — it 
is  an  echo  in  a  small  space.  The  original  sound 
from  which  the  echo  proceeds  appears  most  com- 
monly to  arise  from  the  bursting  of  a  bubble 
of  air,  or  from  a  drop  of  liquid  falling,  upon 
the  surface  of  fluid  in  the  bottom  of  the  cavity. 
But  it  sometimes  seems  to  be  likewise  produced 
by  the  passage  of  air  over  a  loose  portion  of 
membrane,  or  thicJc  secretion,  situated  in  a  tube 
at  the  entrance  of  the  cavity.  The  physical  con- 
ditions necessary  for  its  production  appear  to  be  a 
large  cavity  with  resonating  walls,  and  containing 
a  large  portion  of  air,  with  a  small  quantity  of 
fluid.  When,  as  occurs  in  many,  perhaps  most, 
protracted  cases  of  pneumothorax,  the  cavity  in 
the  pleura  previously  to  death  becomes  in  a  great 
measure  filled  with  fluid  effusion,  and  the  air  is 
consequently  displaced  or  absorbed,  the  metallic 
tinkling  disappears,  and,  unless  the  fluid  so  accu- 
mulated be  evacuated,  permanently  ceases. 

Let  the  student,  however,  beware  that  he  is  not 
in  this  respect,  as  well  as  in  those  before  men- 
tioned, deceived  by  the  stomach,  which,  containing 
a  mixture  of  fluid  and  gas,  and  passing  high  up 
beyond  its  ordinary  boundaries,  sometimes  so  far 
encroaches  upon  the  chest  as  to  give  rise  to  phy- 
sical signs,  many  of  which  exactly  resemble  those 
of  pneumothorax,  and  among  which  a  sound  very 
nearly  approaching  to,  if  not  precisely  identical 
with,  metallic  tinkling,  is  occasionally  heard, 
16 
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7.  Auscultation  of  the    Voice  and  Cough. 

1.  In  diseases  of  Air-passages  and  the  Lungs. 

The  changes  produced  by  disease  in  the  auscul- 
tation of  the  voice  in  many  respects  resemble 
those  which  have  been  noticed  in  reference  to  the 
breathing.  Thus,  it  may  be  generally  stated,  that 
whatever  increases  the  power  of  conducting  sound 
in  the  thoracic  organs,  which  are  connected  di- 
rectly or  indirectly  with  the  larynx,  also  increases 
the  resonance  of  the  voice,  heard  through  the 
parietes ;  just  as  it  increases  the  loudness  and 
shrillness  of  the  morbid  sounds  which  accompany 
the  respiration.  But  as  the  voice  in  disease,  as 
well  as  in  health,  is  formed  by  the  passage  of  air 
from  the  lungs,  or  by  the  expiration  ;  and  as 
many,  if  not  the  majority,  of  the  morbid  sounds 
which  accompany  the  breathing  are  produced  by 
the  passage  of  air  to  the  lungs,  or  by  the  inspira- 
tion, many  and  important  alterations  affect  the 
one,  which  are  in  no  respect  applicable  to  the 
other.  Thus,  mucous  rattles  may  be  heard 
throughout  the  whole  chest,  and  the  voice  may 
remain  perfectly  natural ;  and  the  voice  may  be 
quite  inaudible,  and  yet  the  respiratory  murmur 
may  continue  pure  in  every  part.  Sounds  also 
which  accompany  the  respiration  may,  and  often 
do,  originate  in   the   pulmonary  tissue   itself,  and 
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exist  independently  of  any  sound  arising  in,  or 
conveyed  by,  the  bronchial  tubes  ;  but  these  tubes, 
as  regards  the  voice  and  the  cough,  are,  both  in 
health  and  in  disease,  the  principal  and  primary 
channels  by  which  the  sound  is  conveyed  to  the 
parietes. 

In  the  diseases  of  the  larynx  the  alterations  of 
the  voice  which  exist  in  ordinary  conversation 
are  also  observable  upon  the  application  of  the 
ear  to  the  chest,  or  of  the  stethoscope  to  the  side 
of  the  neck.  The  only  assistance  afforded  by 
auscultation,  in  disease  of  the  larynx,  with  which 
I  am  practically  conversant,  is,  that  it  enables 
us  to  ascertain  the  exact  seat  of  the  disease,  or  of 
the  obstruction  which  gives  rise  to  the  alteration, 
or  to  the  loss,  of  the  voice.  Of  the  nature  of  that 
disease,  or  of  the  character  of  that  obstruction,  it 
telleth  not.  The  same  acknowledgment  was  made 
while  treating  of  the  respiration. 

As  in  ordinary  bronchitis  the  texture  and  con- 
sistence of  the  lung  is  unchanged,  the  voice,  for 
the  most  part,  remains  unaltered.  But  when,  in 
consequence  of  long-continued  bronchial  obstruc- 
tion, the  lung  becomes  considerably  congested 
with  blood,  or  infiltrated  with  serum,  the  organ  is 
rendered  comparatively  solid.  Commensurately 
with  its  degree  of  solidity  it  is  also  rendered  a 
better  conductor  of  sound.  The  voice,  therefore, 
and  the  cough  are,  in  the  parts  so  affected,  louder 
than  in  other  parts  of  the  chest.     Those  parts  are 
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ordinarily  at  the  base  of  the  lung  posteriorly,  as 
they  are  generally  the  most  dependent  parts,  and 
the  fluids,  consequently,  have  a  tendency  to  accu- 
mulate therein  from  gravitation. 

When  the  bronchial  tubes  are  generally,  but  at 
the  same  time  slightly  and  simply  dilated,  as  a 
result  of  old  bronchial  obstructions,  the  resonance 
of  the  voice  is  often  only  very  slightly,  or  not  per- 
ceptibly, increased  ;  as  not  only  are  the  parietes 
of  the  tubes  themselves  less  thick  and  dense  than 
in  the  normal  condition,  but  the  surrounding 
pulmonary  tissue  is  often  more  or  less  affected 
with  emphysema;  the  necessary  consequence  of 
which  is,  that  the  voice  is  less  perfectly  conducted 
to  the  parietes  than  in  the  natural  state  of  the 
organ.  But  when  dilatation  is  partial,  and  at  the 
same  time  extensive ;  when,  that  is  to  say,  the 
dilatation  affects  one,  or  only  a  few  tubes,  in  a  de- 
fined portion  of  its,  or  of  their  course  ;  when,  in 
fact,  one  or  more  circumscribed  cavities  are 
formed  by  the  dilated  tubes  ;  the  resonance  of  the 
voice  may  be  considerably  increased  over  the  part 
in  which  such  dilatation  exists ;  and  if  it  be  near 
to  the  surface  of  the  lungs,  and  particularly  if  it 
be  surrounded  by  consolidated  tissue,  the  voice 
may  be  not  merely  increased  in  resonance,  but 
the  increase  may  amount  to  bronchophony,  or 
even  to  perfect  pectoriloquy.  These  terms  have 
already  been  explained  and  illustrated,  while 
speaking  of  the  natural  voice  (see  p.   127).     It 
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is  therefore  not  necessary  here  to  repeat  the 
account  of  them.  But  if  the  student  have  any 
doubt  of  his  capability  of  discriminating  between 
them,  let  him  turn  to  that  page,  and  repeat  the 
experiments  there  recommended  to  his  notice. 

In  simple  emphysema  of  the  lung,  the  density 
of  the  organ  is  diminished,  and  its  conducting 
power  consequently  decreased  ;  the  resonance  of 
the  voice,  therefore,  as  heard  through  the  parietes 
of  the  chest,  is  proportionally  lessened. 

When  the  lung  is  consolidated  from  pneumonia, 
its  conducting  power  is  increased ;  and  if  the 
tubes  passing  through,  or  in  the  vicinity  of,  the 
consolidated  mass,  be  of  tolerable  magnitude, 
as  in  the  upper  part,  or  central  portions  of  the 
lung,  the  voice  is  more  easily  transmitted,  and 
bronchophony  is  consequently  heard.  But  if  the 
consolidation  exist  only  at  the  edges  of  the  lung, 
removed  a  considerable  distance  from  any  tube  of 
large  calibre  ;  or  if,  though  in  the  neighborhood  of 
large  tubes,  those  tubes  are  closed  by  compression 
from  without,  or  by  secretion  from  within,  the 
voice  is  not  only  not  increased  in  resonance, 
but  it  may  be  less  loud  than  natural ;  as  the  tubes, 
which  are  the  principal  conductors  of  the  voice 
from  the  larynx  to  the  parietes,  do  not,  under 
such  circumstances,  in  consequence  of  the  absence 
of  air,  vibrate  with  sufficient  power  to  affect  the 
solid  walls  of  the  chest.  Thus,  at  the  angle 
between  the  diaphragm  and  the  ribs,  perfect  con- 
16* 
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solidation  of  the  lung  may  exist  without  any 
increase  of  the  natural  resonance  of  the  voice. 
Thus  also  when,  as  sometimes,  though  rarely, 
happens,  the  tubes  are  plugged  up  with  plastic 
secretion,  while  the  lung  itself  is  converted  into 
an  airless  mass,  the  voice  may  be  scarcely  audible 
through  the  parietes. 

In  persons  who,  being  either  constitutionally 
feeble,  or  having  been  debilitated  by  disease,  have 
been  confined  for  a  long  time  to  one  position  in 
bed  ;  as  in  the  case  of  fracture  of  the  old,  and  in 
typhoid  fevers  of  all  ages  ;  blood  accumulates  in 
the  more  dependent  parts  of  the  lung,  the  vessels 
of  which  become  dilated,  and  the  tissue  of  which 
is  rendered  less  elastic,  and  at  the  same  time 
soft  and  feeble,  from  the  increase  of  fluid,  and  the 
comparative  deficiency  of  air.  From  long  con- 
tinuance of  this  state  of  passive  congestion,  it  is 
not  improbable  that  structural  change  may  some- 
times occur,  and  that  a  low  form  of  pneumonia 
may  be  induced,  similar  to  that,  which,  occurring 
in  the  last  few  days,  or  hours,  of  life,  is  called 
by  the  French  pathologists  ^'  pneumonie  des 
agonisans,'^  or  the  pneumonia  of  the  dying.  But 
whether  the  changes  induced  in  the  lung  amount 
in  any,  or  in  most,  cases  to  pneumonia,  it  is  cer- 
tain that  the  density  of  the  lung  is  increased,  that  a 
certain  degree  of  consolidation  is  produced,  that 
its  power  of  conducting  sound  is  improved,  and 
that,  as  a   direct  consequence,  the  resonance   of 
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the  voice  over  the  part  becomes  so  much  greater 
than  natural  as  not  unfrequently  to  amount  to 
perfect  bronchophony. 

The  preceding  observations  are,  in  the  majority 
of  instances,  appHcable  to  that  condition  of  the 
lung  which  ordinarily  exists  in  pulmonary  apo- 
plexy. They  are,  indeed,  perfectly  relevant,  as 
regards  the  state  of  the  lung  when  blood  has  not 
escaped  into  the  pulmonary  tissue.  But  while 
the  passive  congestion,  arising  from  debility,  al- 
ways exists  in  the  most  dependent  parts  of  the 
lung,  that  resulting  from  obstruction,  as  from 
diseased  heart,  or  other  similar  causes,  may  exist 
in  any  part ;  though  it  is  most  frequently  found 
in  those  portions  of  the  lung  which  are  the 
farthest  removed  from  the  central  organ  of  the 
circulation. 

When  the  tissue  of  the  lung  is  broken  down, 
or  its  cells  are  filled  with  effused  blood,  when  the 
bronchial  tubes  are  not  compressed  or  plugged 
up,  and  when  the  part  of  the  lung  affected  is 
favorably  situated  for  the  conduction  of  the 
voice,  the  bronchophony,  which  is  present  in  con- 
solidation from  other  causes,  is  also  present  in 
that  resulting  from  pulmonary  apoplexy.  But, 
as  in  both  these  respects,  the  lung  is  often  un- 
favorably situated  ;  as  the  part  affected  is  fre- 
quently the  most  distant  from  the  larynx,  as  well 
as  from  the  heart ;  and  as  the  tubes  are  often 
compressed  or  obstructed  by  the  effused  blood  ; 
increased  resonance  of  the  voice  is  not  so  common 
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in  this  affection  as  in  the  consolidation  of  the  lung 
from  other  causes. 

When,  in  consequence  of  the  destructive  pro- 
gress of  unorganizable  pneumonia,  a  cavity  is 
formed  in  the  lung,  the  state  of  the  voice  varies 
according  to  the  seat  of  the  cavity,  and  the  con- 
dition of  the  surrounding  textures.  If  it  be  at  the 
thin  edge  of  the  lung,  if  the  tubes  leading  to  it  be 
small,  and  if  the  pulmonary  tissue,  intervening 
between  it  and  some  one  or  more  large  tubes,  be 
not  consolidated,  the  voice  may  be  scarcely  in- 
creased in  resonance.  If,  on  the  contrary,  it  be 
in  the  upper  part  of  the  lung,  or  near  large  tubes  ; 
or  if  it  be  close  to  the  surface  of  the  chest,  or 
surrounded  by  consolidated  pulmonary  tissue, 
then  either  bronchophony,  or  imperfect,  or  even 
perfect  pectoriloquy  will  be  present,  according  as 
the  situation,  and  the  condition  of  the  diseased 
parts  are  more  or  less  favorable  to  the  transmis- 
sion of  the  voice.  Pectoriloquy  by  no  means  neces- 
sarily exists  under  such  circumstances.  There 
maybe  a  cavity  in  the  lung  without  pectoriloquy  ; 
as  pectoriloquy  may  be  present  without  a  cavity. 

When,  instead  of  being  softened,  and  broken 
down,  and  by  expectoration  reduced  to  a  cavity,  a 
portion  of  lung  affected  with  pneumonia  becomes 
dense,  firm,  and  contracted,  and  by  adhesions 
is  rendered  almost  one  with  the  parietes  ;  and 
when  into  this  portion  of  the  lung  there  enter 
large  bronchial  tubes,  whether  the  large  size  of 
the  tubes  be  natural  or  the  result  of  disease,  the 
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voice  is  often  rendered  exceedingly  loud  indeed. 
When,  in  addition  to  this  state  of  parts,  the 
disease  is  situated  near  to  the  larynx,  the  whole 
of  the  circumstances  contribute  to  increase  the 
vocal  vibration.  The  resonance  not  merely  equals 
that  existing  when  the  patient  speaks  into  the 
tube,  or  when  the  tube  is  placed  upon  the  larynx  ; 
it  is  not  simply  pectoriloquy  ;  but  the  voice  becomes 
so  shrill  and  jarring  as  to  be  actually  painful  to 
the  examiner. 

In  malignant  disease  of  the  lung,  the  abnormal 
deposit  is  sometimes,  though  comparatively  rarely, 
diffused  through  a  portion  of  the  pulmonary 
tissue,  without  materially  compressing  the  bron- 
chial tubes.  Under  such  circumstances  (of  which 
I  have  only  seen  one  example),  the  voice  is  ren- 
dered more  loud  than  natural,  commensurately 
with  the  amount  of  consolidation  of  the  part,  its 
permeation  by  large  bronchial  tubes,  and  its 
vicinity  to  the  larynx.  At  other  times  the  malig- 
nant mass  encroaches  upon  the  lung,  and,  instead 
of  invading  its  texture,  pushes  it  aside,  and  with 
it  the  bronchial  tubes  by  which  it  is  traversed. 
Under  such  circumstances  there  exists  a  solid 
mass,  containing  no  conducting  pipe  from  the 
larynx,  or,  in  other  words,  no  prime  conductor ; 
the  resonance  of  the  voice,  therefore,  is  not  only 
not  increased,  but  that  naturally  existing  in  the 
part  aftected,  is  diminished,  and  sometimes  even 
lost.     According    to    its    position    and    arrange- 
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merit,  then,  malignant  disease  of  the  lung  may 
be  accompanied  with  increased,  or  with  decreased, 
resonance  of  the  voice. 

In  the  earlier  stages  of  phthisis  the  degree  of 
resonance  of  the  voice  depends  upon  the  amount 
of  tubercular  deposit,  the  consequent  density  of 
the  lung,  and  its  resulting  conducting  power. 
Even  in  very  early  stages  there  may  be  sometimes 
heard  a  slight  increase  of  vocal  resonance  in  the 
acromial  or  infra-clavicular  regions  of  one  side  over 
those  of  the  other  side.  The  student,  however, 
must  be  here  especially  vigilant  against  error.  He 
must  recollect,  that  in  many,  and  especially  in  thin 
persons,  the  voice  is  naturally  very  resonant 
below  the  clavicles,  and  that  it  is  sometimes 
slightly  niore  resonant  upon  the  right  than  upon 
the  left  side.  He  should,  therefore,  never  form 
an  opinion  in  consequence  of  the  resonance  of 
the  voice  in  the  superior  parts  of  the  chest  on 
one  side,  without  comparing  it  with  that  of  the 
other.  He  should  also  never  forget  that  greater 
resonance  may  exist  upon  one  side  than  upon  the 
other  without  disease  ;  and  that  this  increase,  which 
is  independent  of  disease,  usually  exists  upon  the 
right  side.  Unless,  therefore,  the  increased  reso- 
nance of  the  voice  be  confined  to  one  side  of  the 
chest ;  unless  it  be  combined  with  other  physical 
signs,  or  with  obvious  constitutional  symptoms  ;  or 
unless  it  be  of  so  decisiv^e  a  character  as  not  to 
be   satisfactorily  explained  by  natural  conforma- 
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tion,  it  should  not  be  regarded  as  an  evidence  of 
disease. 

As  the  consolidation  of  the  lung  increases, 
whether  by  the  greater  number  of  tubercles,  or 
by  attendant  pneumonia,  the  voice  becomes  more 
and  more  resonant,  and  bronchophony,  or  imper- 
fect pectoriloquy,  is  observed  in  the  part  affected. 
The  farther  it  is  from  the  larynx,  the  less  likely 
is  it  to  be  the  result  of  natural  conformation  ;  the 
more  distant  it  is  from  the  larger  divisions  of  the 
trachea,  the  more  probably  does  it  result  from 
disease  ;  and  therefore  the  more  important  is  it, 
as  an  indication  of  disease  at  the  top  of  the 
scapula,  than  on  its  inner  edge,  and  near  to  the 
acromial  process,  than  close  to  the  sternum. 

When,  in  the  progress  of  the  complaint,  cavities 
are  formed  in  the  lung ;  as  those  cavities  are 
usually  near  to  the  apex  of  the  lungs,  and  there- 
fore not  far  removed  from  the  larynx  ;  as  they 
are  almost  universally  surrounded  by  consolidated 
pulmonary  tissue,  which  is  adherent  to  the  costal 
pleura,  and  which  therefore  becomes  one  firm  mass 
connected  with  the  parietes  ;  and  as,  moreover, 
these  cavities  are  generally  near  to  the  surface  of 
the  lung,  the  whole  arrangement  of  the  parts  is 
most  favorably  circumstanced  for  the  conduction 
of  the  voice.  Pectoriloquy,  perfect  or  imperfect, 
is  accordingly  a  very  frequent  sign  of  a  tubercular 
cavity. 

But  though  a  frequent,  is  pectoriloquy  a  certain. 
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sign  of  a  cavity  ?  It  has  been  already  stated  that 
it  is  not.  But  in  a  tubercular  subject,  one  evi- 
dently suffering  from  advanced  phthisis,  may  it 
not  be  so  regarded  ?  No  !  Well,  but  if  tubular 
breathing,  and  contraction,  or  flattening  of  the 
part,  exist  at  the  same  time,  is  not  pectoriloquy  a 
proof  of  a  cavity  ?  No !  not  even  then.  All 
this,  and  much  more,  may  exist,  and  yet  the  pre- 
sence of  a  cavity  in  the  lung  cannot  be  with  cer- 
tainty predicted,  even  though  the  part  affected  be 
the  apex  of  the  organ.  Even  then  it  is  merely  a 
question  of  probability,  as  all  these  signs  may  arise 
from  a  consolidated  and  contracted  lung,  combined 
with  dilated  tubes.  This  condition  of  the  organ, 
as  has  been  already  stated  in  reference  to  pneu- 
monia, may  not  merely  give  rise  to  perfect  pecto- 
riloquy, but  may  render  the  voice  more  loud,  shrill, 
and  ringing,  than  when  the  patient  speaks  into  the 
trumpet-shaped  end  of  the  cylinder.  The  truth  is, 
that  pectoriloquy,  that  sign  which  was  formerly 
regarded,  and  is  still  esteemed  by  some,  who  are 
not  practically  conversant  with  auscultation  and 
with  morbid  anatomy,  as  the  especial  and  sure  sign 
of  a  cavity,  is  now  well  known,  by  those  who  are 
familiarly  acquainted  with  the  revelations  of  the 
inspection-room,  to  be  among  the  most  uncertain 
of  the  physical  signs  afforded  by  auscultation. 

When  a  cavity  in  the  lung  is  of  very  large  size, 
the  voice,  like  the  breathing,  sometimes  pos- 
sesses  a  peculiar  ringing  or  metallic  resonance. 
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in  consequence  of  the  reverberation  of  the  sound 
against  its  solid  walls. 

The  observations  made  in  reference  to  the  voice 
are  also  almost  literally  applicable  to  cough.  The 
only  remark,  indeed,  that  it  appears  necessary  to 
make,  in  reference  to  the  resonance  of  the  cough, 
in  contradistinction  to  that  of  the  voice,  is,  that  the 
former  can  sometimes  be  heard  when  the  latter  is 
inaudible,  and  that  the  act  of  coughing  sometimes 
causes  the  voice  to  be  heard  in  a  part  in  which  it 
had  been  previously  inaudible.  Thus,  in  the  signs 
afforded  by  the  breathing,  as  well  as  by  the  voice, 
a  tube  may  be  obstructed  by  thick  mucus,  or 
other  secretion,  which,  by  impeding  the  passage 
of  air  into  the  diseased  part,  may  prevent  those 
signs  appearing  which  depend  upon  the  respira- 
tion, and  greatly  modify  those  which  are  con- 
nected with  the  voice.  Under  such  circumstances, 
if  the  patient  be  desired  to  cough  frequently  and 
forcibly,  the  obstruction  is  often  removed,  and  the 
signs  are  developed,  if  they  had  not  been  pre- 
viously observed,  or  reappear,  if  they  had  tem- 
porarily ceased.  It  occasionally  happens,  also, 
that  the  cough  is  resonant  when  the  voice  re- 
mains unaffected,  or  is  affected  only  in  a  slight 
degree.  Upon  the  cause  of  this  peculiarity  it  is 
not  always  easy  to  decide  ;  but  as  it  is  not  re- 
moved by  the  repeated  effort  of  coughing,  it 
appears  not  to  be  dependent  upon  the  cause  pre-- 
viously  referred  to. 
17 
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2.  Auscultation  of  the  Voice  in  diseases  of 
the  Pleura, 

When  a  small  amount  of  effusion  is  present  in 
the  pleura,  whether  that  effusion  be  solid  or  fluid, 
or  whether  it  be  the  result  of  inflammation,  or 
of  obstruction,  and  when  that  effusion  is  thinly 
spread  over  the  surface  of  the  lung,  the  spongy 
tissue  is  compressed  commensurately  with  the 
amount  of  that  effusion.  The  compressed  lung, 
and  the  effusion  being  singly,  as  well  as  in  com- 
bination, better  conductors  of  sound  than  the  pul- 
monary tissue  in  its  normal  condition,  the  sound 
of  the  voice  is  then  conveyed  more  perfectly  and 
distinctly  than  in  the  natural  condition  to  the 
parietes  of  the  chest. 

But  it,  moreover,  frequently  happens,  under  such 
circumstances,  that  the  voice  is  not  only  rendered 
increasingly  loud,  but  that  it  is  curiously  altered 
in  tone  and  quality.  It  often  becomes  remark- 
ably shrill,  trembling,  or  bleating.  The  tone  is 
supposed  to  resemble  that  of  the  bleating  of  a 
goat ;  it  is  therefore  called  csgophony,  and  the 
voice  is  said  to  be  (Egophonic.  At  other  times 
the  voice  so  conducted  has  a  peculiar  nasal  twang, 
very  similar  to  that  of  the  fantoccini.  It  is 
hence  appropriately  termed  Punch's  voice  ("  voix 
de  polichinelle.^')  On  other  occasions,  the  voice 
resembles  that  of  a  person  speaking  through  a 
trumpet. 
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The  causes  of  these  peculiarities  of  the  voice 
are  not  very  evident.  They  are,  however,  sup- 
posed to  be  produced  by  the  trembHng  vibra- 
tion of  the  fluid  modifying  the  sound  passing 
through  it.  Upon  what  the  differences  of  the 
aegophonic  sound  depend,  seems  at  present  to  be 
quite  inexplicable ;  nor,  unless  the  actual  condi- 
tion of  the  parts  at  the  time  could  be  clearly  as- 
certained, does  it  appear  probable  that  they  will 
be  ever  clearly  and  demonstratively  explained. 
The  whole  of  these  sounds  are  by  some  called 
(Egophony,  or  considered  as  modifications  of 
(Bgophoiiy.  If  the  whole  be  considered  as  coming 
under  that  designation,  aegophony  is  of  very  fre- 
quent occurrence ;  but  pure  aegophony,  the  true 
goat-bleating  noise,  is  exceedingly  rare.  It  may 
be  perhaps  regarded  as  among  the  most  uncom- 
mon of  auscultatory  signs. 

Sometimes  the  voice  possesses  a  tone  and 
quality  not  precisely  similar  to,  or  rather  not 
exactly  amounting  to,  either  of  the  characters 
which  have  been  just  mentioned.  It  is  increased 
in  power  ;  it  is  louder  than  natural  ;  but  it  is  not 
simple  bronchophony  ;  it  has  a  different  tone 
from  the  natural  voice ;  it  possesses  greater  shrill- 
ness, but  the  shrillness  does  not  possess  the 
qualities  of  either  of  the  varieties  of  aegophony. 
It  partakes  of  the  character  of  both,  but  does  not 
actually  resemble  either  of  the  two.  The  tone 
of  the  voice  under  such  circumstances,  has  been 
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not  "inappropriately  termed  (Bgophonic  hroncho- 
phony.  The  condition  of  the  organs  of  respira- 
tion, with  which  this  character  of  the  voice  is 
associated,  is  uncertain.  It  is  not  improbable  that 
it  may  be  connected  with  slight  consolidation,  to- 
gether with  effusion. 

Is,  then,  segophony  a  certain  sign  of  effusion  ? 
Far  from  it.  So  far,  indeed,  is  this  from  heing 
true,  that  as  aegophony  of  the  pure  bleating  kind 
is  among  the  rarest,  so  aegophony  of  every  sort 
or  kind  is  certainly  among  the  most  uncertain  of 
the  physical  signs,  considered  as  a  diagnostic  of 
effusion,  ^gophony,  ordinarily  so  called,  may, 
it  is  at  least  probable,  exist  without  effusion  into 
the  pleura,  and  effusion  into  the  pleura  it  is  cer- 
tain may  be  present  without  aegophony.  On  no 
occasion,  therefore,  should  aegophony  be  regarded 
as  positively  indicative  of  effusion. 

The  situations  in  which  it  is  most  commonly 
heard,  are  the  infra-scapular,  and  the  inter-scapu- 
lar regions.  But  in  these  regions,  aegophony  is  in 
some  persons  said  to  exist  independently  of  dis- 
ease. Hence  arises  the  very  important  practical 
rule,' that  aegophony  should  never  be  regarded  as 
of  any  importance,  and  particularly  of  any  value 
as  diagnostic  of  effusion  upon  one  side  of  the 
chest,  unless  it  have  been  previously  ascertained 
whether  ic  is  also  present  upon  the  other  side. 
It  is,  indeed,  true  that  fluid  may  be  present,  and 
ffive  rise   to  aegophony  upon    both    sides.     This 
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in  active  disease  is  not  very  frequent.  But  when 
it  occurs,  its  presence  must  be  determined  by  the 
employment  of  other  means,  than  by  the  auscul- 
tation of  the  voice. 

As  the  quantity  of  fluid  in  the  pleura  increases, 
the  aegophonic  character  of  the  voice  gradually 
disappears.  Bronchophony  for  a  time  supplies  its 
place  ;  but  as  the  fluid  accumulates,  the  lung,  and 
with  it  the  bronchial  tubes,  are  removed  farther 
and  farther  from  the  parietes,  so  that  the  resonance 
of  the  voice  gradually  decreases,  till  it  becomes 
almost  perfectly  inaudible. 

An  exception  of  course  exists,  in  this  respect, 
in  reference  to  the  inter-scapular  region,  in  which 
are  situated  the  large  bronchial  tubes  at  the  root 
of  the  lung  ;  as  the  greater  the  amount  of  fluid, 
the  more  closely  are  they  commonly  pressed 
against  the  parietes.  In  this  region,  therefore, 
the  voice  is  ordinarily  even  more  distinct  and 
loud  than  in  the  natural  condition,  at  the  time 
that  it  is  scarcely  audible  in  other  parts  of  the 
same  side  of  the  chest.  The  exceptions,  which 
were  referred  to  while  speaking  of  bronchial  res- 
piration as  the  result  of  efiusion,  and  of  its  disap- 
pearance under  ordinary  circumstances,  when  the 
fluid  accumulated  beyond  a  certain  extent,  are 
likewise  applicable  to  the  voice. 

The  very  curious  and  rare  exception  to  the 
general  rule  of  tubular  breathing  and  vocal  reso- 
nance disappearing,  except  in  the  inter-scapular 
17* 
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region,  when  fluid  exists  in  large  quantity  in  the 
pleura  ;  the  fact,  I  mean,  of  both  these  sounds 
being  sometimes  heard  all  over  the  side  of  the 
chest,  when  a  large  amount  of  fluid  has  been 
proved  to  be  present  in  the  pleura,  was  once 
observed  in  reference  to  the  voice  and  not  to  the 
breathing.  In  one  case,  that  is  to  say,  the  voice 
was  resonant  all  over  the  side  of  the  chest,  from 
which  seventy-two  ounces  of  fluid  were  drawn  off 
by  paracentesis,  though  the  tubular  breathing  was 
only  heard  in  the  inter-scapular  region. 

Another  curious  fact  in  reference  to  efilision 
may  be  here  referred  to.  It  sometimes  happens 
that  the  voice  appears  more  shrill  to  the  ear  than 
in  the  natural  condition,  while  the  vibration  of 
the  parietes,  as  appreciated  by  the  hand,  is  less 
than  natural,  or  even  entirely  lost.  Tactile  vibra- 
tion, in  other  words,  is  absent,  though  the  vocal 
resonance,  as  appreciated  by  the  ear,  is,  or  at 
least  appears  to  be,  increased  ;  and  yet  both  are 
communicated  by  the  vibration  of  the  same 
parietes.  The  cause  of  this,  which  I  have  on 
several  occasions  verified,  I  must  confess  myself 
totally  at  a  loss  to  explain.  I  have  not  even  a 
remote  conception  of  the  manner  in  which  it  is 
to  be  explained,  though  of  the  fact,  I  believe, 
there  can  be  no  doubt. 

When,  in  consequence  of  a  communication 
existing  between  the  pleura,  and  a  bronchial  tube, 
a   tubercular  cavity,  or  a    portion   of  gangrenous 
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lung,  air  is  present  in  the  serous  membrane  in  con- 
siderable quantity,  the  voice  and  the  cough  possess 
the  same  ringing  or  metallic  resonance  which  has 
been  already  noticed,  while  speaking  of  the 
breathing  in  pneumothorax.  It  usually  accom- 
panies both  the  voice  and  the  cough ;  but  it  is 
sometimes  observed  to  attend  the  one,  and  not 
the  other.  Under  such  circumstances,  it  is  gene- 
rally, I  believe,  the  cough  which  possesses,  and  the 
voice  which  is  destitute  of,  the  metallic  character. 
This  probably  arises  from  the  greater  muscular 
effort  exerted,  and  the  consequently  greater  vibra- 
tion excited  in  the  air  contained  in  the  cavity, 
by  the  act  of  coughing,  than  by  that  of  speaking. 
The  character  of  the  sound  itself  it  is  unneces- 
sary to  attempt  to  explain,  or  to  illustrate  farther 
than  it  has  been  already  done.  It  should  be 
heard  to  be  properly  appreciated.  When  it  has 
been  once  heard,  it  is  scarcely  possible  that  it  can 
ever  after  be  mistaken. 

6.  Auscultation  of  the  Heart. 

While  speaking  of  the  auscultation  of  the 
respiratory  organs,  it  was  stated  that  it  was 
necessary  for  the  student  to  be  acquainted  with 
the  signs  existing  in  the  healthy  state,  previously 
to  commencing  the  investigation  of  the  physical 
effects  of  disease.  This  previous  knowledge 
is  more  especially  necessary  in  reference  to  the 
heart  ;  as  without   clear   and   definite   notions   of 
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the  action,  and  familiarity  with  the  sounds,  of 
the  organ  in  health,  it  will  prove  utterly  futile  for 
him  to  attempt  fairly  to  appreciate  the  physical 
signs  of  its  diseases.  A  brief,  and,  as  far  as 
practicable,  a  simple  account,  will  therefore  first 
be  given  of  the  auscultatory  signs  afforded  by  the 
heart  in  the  healthy  condition,  and  afterwards 
will  be  made  a  short  exposition  of  those  which 
occur  when  the  organ  is  diseased. 

1.  Auscultation  of  the  Heart  in  health. 

The  physical  circumstances  which  are  to  be 
observed  in  reference  to  the  auscultation  of  the 
heart  are  included  under  its  Impulse,  its  Rhythm, 
and  its  Sounds*. 

*  It  may  be  right  to  state  that  I  have  never  either  myself 
made,  or  have  been  present  while  others  have  made,  any 
experiments  upon  the  lower  animals,  in  reference  to  the  physi- 
ological action  of  the  heart ;  and  that  my  information,  so  far 
as  regards  observations  upon  the  uncovered  heart,  is  derived 
entirely  from  the  statements  and  experiments  of  others.  But 
while  acknowledging  my  obligations  to  the  experimenters  for 
the  facts  which  they  have  established — (if,  indeed,  they  may 
be  now  considered  to  be  established),  I  must  with  all  defe- 
rence crave  permission  entirely  to  differ  from  some  of  them 
in  their  reasonings  concerning  the  cause  of  the  heart's  sounds. 

The  opinions,  in  reference  to  the  sounds  of  the  heart,  adopted 
in  the  text,  are  those  which  have  been  ably  advocated,  and 
were,  I  believe,  first  promulgated  in  this  country  by  Dr. 
Billing,  and  in  France  by  M.  Rouanet ;  though,  considerably 
after  their  promulgation  by  these  gentlemen,  they  were  adopted 
by  myself  quite  independently.     They  have  ever  appeared  to 
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The  Impulse  of  the  Heart. — When  the  ex- 
panded hand  is  placed  upon  the  left  side  of  the 
chest  below  the  nipple,  or  more  particularly  when 
the  points  of  the  fingers  are  placed  upon  the 
space  between  the  fifth  and  sixth  ribs,  a  little  to 
the  inner  side  of  a  line  running  vertically  over 
the  nipple,  a  gentle  and  regular  pulsation  is  felt, 
and  when  the  ear  or  the  stethoscope  is  applied  to 
the  same  part,  a  slight  shock  is  perceived  by  the 
examiner.  This  is  the  Impulse,  or  the  stroke  of 
the  heart  against  the  parietes.  It  is  nearly  or  quite 
synchronous  with  the  pulse  at  the  wrist,  and  with 
the  systole  or  contraction  of  the  ventricles.     In 


me  to  be  capable  of  explaining,  so  far  as  it  is  at  all  explicable, 
all  that  is  observed  in  reference  to  the  sounds  of  the  heart 
either  in  health  or  disease.  They  have  never  been  shaken,  in 
the  slightest  degree,  by  the  conclusions  of  the  experimentalists ; 
as  I  could  never  bring  myself  to  believe  that  by  taking  out  the 
heart  of  dogs  and  donkeys,  cutting  out  the  valves,  skewering 
them  up  with  bradawls,  and  suspending  ihem  with  fish-hooks, 
&C.&C,,  they  were  at  alllikely  to  arrive  at  a  correct  explanation 
of  the  natural  sounds  of  the  human  heart.  Though,  there- 
fore, I  am  quite  aware  that,  without  any  experiments  of  my 
own,  I  should  hesitate  before  I  take  the  liberty  of  difiering 
from  the  wiser  and  more  learned  gentlemen  who  have  made 
many  experiments  to  illustrate  the  subject,  I  feel  at  the  same 
lime  that  I  should  neither  fulfil  the  object  of  this  work,  nor  my 
duty  to  those  who  favor  me  with  a  perusal  of  it,  if  I  did  not 
upon  this  question,  as  upon  all  others,  simply  state  the  result 
of  ray  own  observations  and  reflections,  without  feeling  my- 
self called  upon  to  state,  upon  every  occasion,  the  why  and 
the  wherefore,  cavilling  at  the  opinions  of  others,  or  answer- 
ing probable  objections  to  my  own. 
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the  healthy  adult  it  occurs  from  sixty-eight  to 
eighty  times  in  the  minute.  It  has  been  variously 
explained  at  different  times,  but  is  now  generally 
believed  to  arise  from  the  apex  of  the  heart 
striking  the  parietes.  A  tilting  forwards  is  pro- 
duced by  the  contraction  of  the  ventricle,  which 
causes  the  apex  of  the  heart  to  move  in  the  section 
of  a  circle,  of  which  the  base  of  the  heart  is  the 
axist  or  centre,  and  to  strike  against  the  ribs  : 
hence  arises  the  Impulse. 

The  part  in  which  the  Impulse  is  felt,  in  the 
healthy  condition  of  the  organ,  varies  considera- 
bly, according  to  the  position  of  the  body.  While 
it  is  erect  the  impulse  is  felt  about  an  inch  to  the 
inner  side  of  a  line  running  vertically  over  the 
nipple.  When  the  individual  examined  lies  upon 
his  back  it  is  decreased  in  force,  and,  at  the  same 
time,  felt  about  half  an  inch  nearer  to  the  median 
line  of  the  body.  When  the  trunk  is  turned 
directly  upon  the  left  side,  the  impulse  is  per- 
ceived either  immediately  below,  or  sometimes 
considerably  to  the  outer  side  of,  the  nipple ; 
while,  when  the  trunk  is  turned  directly  upon  the 
right  side,  it  is  either  not  perceptible  at  all,  or  only 
just  perceptible  between  the  cartilages  of  the  ribs 
close  to  the  sternum. 

The  Impulse  of  the  heart,  like  the  pulse  at  the 
wrist,  is  naturally  much  more  frequent  in  some 
individuals  than  in  others.  It  also,  quite  irre- 
spectively of  disease,   varies  very  considerably  in 
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character.  It  is  full  and  powerful  in  the  strong 
and  robust ;  while  in  the  weak  and  delicate  it 
sometimes  amounts  to  scarcely  more  than  an  un- 
dulation, the  precise  situation  of  which  it  is  occa- 
sionally difficult  to  determine.  In  the  vigorous 
but  calm  individual,  it  is  strong,  heaving,  and 
diffused  ;  in  the  weak,  nervous,  and  excitable,  it 
is  smart,  smacking,  and  very  defined,  or  as  it 
were  concentrated.  When,  indeed,  the  organ 
itself,  and  the  arteries  leading  from  it,  are  healthy, 
the  Impulse  of  the  heart  resembles  in  character 
and  in  power,  as  well  as  in  frequency,  the  pulse 
at  the  wrist.  The  precise  situation  of  the  Im- 
pulse may  be  best  defined  by  the  fingers,  or  by 
manual  examination  ;  though  by  those  who  have 
already  become  accustomed  to  the  use  of  the 
stethoscope,  its  character  and  power  may  gene- 
rally be  best  appreciated  by  the  sensation  com- 
municated thereby  to  the  side  of  the  head.  In 
one  case,  for  example,  it  may  shake  the  head 
scarcely  at  all  ;  in  others  it  may  effect  a  sharp 
knocking  stroke  ;  while  in  a  third  class  of  cases 
it  may,  without  knocking,  lift  up  the  head,  or 
communicate  to  it  a  heaving  sensation. 

Here  it  may  be  desirable  to  caution  the  student 
against  confounding  together  a  sharp  or  smacking 
Impulse,  and  a  forcible  or  heaving  one.  This  is 
particularly  necessary,  as  the  former,  by  those 
who  are  little  conversant  with  the  matter  in  hand, 
is    not   unfrequently,    or  is,    perhaps,    generally, 
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denominated  a  strong  impulse,  and  is  most  incor- 
rectly supposed  to  indicate  a  thick  powerful  heart; 
whereas  it  almost  always  characterises  the  very 
opposite  condition  of  the  organ.  A  sharp,  quick, 
smacking  Impulse,  merely  indicates  an  irritable 
heart,  and  usually  a  weak  one — like  a  pulse  of 
the  same  character ; — whereas  it  is  a  deep,  heaving 
Impulse,  like  a  large,  full,  and  incompressible 
pulse,  which  accompanies  a  powerful  or  hyper- 
trophied  heart. 

The  Rhythm  of  the  Heart. — If  the  ear,  or 
the  stethoscope,  be  placed  upon  the  prsecordial 
region,  and  the  heart  be  acting  naturally,  a  regu- 
lar succession  of  sounds,  and  cessation  of  the 
sounds  or  of  intervals,  will  be  noticed  by  the  most 
casual  observer.  In  the  first  place  will  be  noticed 
a  sound  comparatively  long,  then  a  sound  com- 
paratively short,  and  then  an  interval  without  any 
sound ;  after  which,  again,  will  occur  the  long, 
then  the  short  sound,  and  then  the  interval. 
The  long  and  short  sound,  together  with  the 
interval,  make  up  the  time  occupied  by  one  com- 
plete circuit  of  the  heart's  function  ;  and  as  these 
sounds  and  this  interval  have  been  observed  con- 
stantly to  bear  a  definite  relation  to  each  other, 
the  period  occupied  by  them,  or  the  complete 
circuit  of  the  heart's  action,  has  been  divided 
into  corresponding  portions  of  time. 

Supposing,  then,  that  the  whole  period  of  this 
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time  be  divided  into  fifths, — the  first  sound  has 
been  calculated  to  occupy  two-fifths,  the  second 
sound  to  occupy  one-fifth,  and  the  interval  between 
the  sounds  to  occupy  the  remaining  two-fifths. 
The  period  occupied  by  the  whole  corresponds  to 
the  time  between  one  stroke  of  the  pulse  and 
another.  So  that  if  a  person's  pulse  beat  eighty 
times  in  a  minute,  there  would  be  eighty  long 
sounds,  eighty  short  sounds,  and  eighty  intervals. 
Similar  relations  would  exist,  supposing  that  they 
could  be  correctly  estimated,  and  that  the  pulsa- 
tions were  at  the  same  time  regular,  if  there  were 
one  hundred,  or  a  hundred  and  sixty  strokes  oi" 
the  pulse  in  a  minute.  This  regular  division  of  the 
time  occupied  by  one  complete  circuit  of  the  heart's 
function  constitutes  the  Rhythm  of  the  organ. 

This  may  be  perhaps  termed  the  external,  or 
obvious  rhythm  ;  as  there  exists,  also,  an  internal 
rhythm,  upon  which  the  external  one  depends, 
and  of  which,  therefore,  it  is  the  indication. 

It  has  been  observed,  while  watching  the  un- 
covered heart  of  the  lower  animals,  that  after  the 
interval,  or  repose  of  the  heart,  the  contraction 
of  the  appendix  of  the  auricles  first  occurs,  and  is 
immediately  followed  by  the  systole  of  the  two 
ventricles,  which  contract  simultaneously.  At 
the  same  time  occur  the  first  sound,  the  disten- 
sion of  the  aorta,  and  of  the  pulmonary  artery  with 
blood,  comparative  fulness  of  the  auricles,  and 
the  tilting  forward  of  the  apex  of  the  heart. 
Immediately  after  the  systole  or  contraction  of 
18 
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the  ventricles,  follows  '  the  sudden  diastole  or 
dilatation  of  the  ventricles.  At  the  same  time 
occur  the  reaction  of  the  distended  aorta  and 
pulmonary  artery  upon  their  contained  blood,  the 
second  sound,  and  the  comparative  flaccidity  of 
the  auricles.  Then  occurs  the  pause  or  interval 
between  the  sounds.  The  ventricles  are  mean- 
while becoming  full,  but  not  distended  with  blood  ; 
the  appendices  of  the  auricles  again  contract ;  a 
small  additional  quantity  of  blood  is  sent  into 
the  ventricles,  which  are  supposed  to  become 
thereby  distended,  and  by  such  distension  to  be 
excited  again  to  contract,  when  the  series  of 
actions  takes  place  as  before. 

Such  are,  very  briefly,  the  actions,  as  related  by 
experimentalists,  upon  which  the  Rhythm  of  the 
heart  depends,  and  such,  therefore,  is  what  may 
be  denominated  its  internal  Rhythm. 

When  the  sounds  of  the  heart,  and  the  interval 
between  them,  bear  the  relation  to  each  other 
which  has  been  mentioned  above,  the  rhythm  is 
said  to  be  natural :  when  they  do  not  bear  that 
relation  to  each  other,  the  rhythm  is  said  to  be 
unnatural,  and  the  action  of  the  heart  is  said 
to  be  irregular.  Irregularity  of  action,  then,  is 
the  same  thing  as  an  unnatural  rhythm. 

When  the  pause,  or  interval  between  the  sounds, 
is  longer  after  some  contractions  than  after  others  ; 
and  when  this  increased  duration  of  the  pause  or 
interval  occurs  at  regular  periods,  whether  it  be 
every  third,  sixth,  or  sixteenth  beat  of  the  heart. 
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the  action  of  the  organ  is  said  to  be  intermittent. 
But  when,  though  the  sounds  and  intervals  bear 
the  same  relative  proportion  to  each  other  as  in 
the  natural  condition,  one  stroke  of  the  heart  is 
observed  to  be  more  powerful  than  the  stroke,  or 
than 'the  four,  six,  or  any  other  number  of  strokes, 
which  precede  and  succeed  it,  the  action  is  said 
to  be  unequal.  Irregularity  of  the  action  of 
the  heart,  then,  depends  upon  an  alteration  in  the 
natural  succession  of  sounds  and  intervals,  and 
is  connected  with  the  Rhythm.  Inter mittence 
is  the  regular  recurrence  at  stated  intervals  of 
that  irregularity,  and  is  also  connected  with  the 
Rhythm.  Inequality  exists  when  one  stroke  of 
the  heart  is  stronger  than  another,  or  than  several 
others,  and  is  connected  with  the  Impulse.  It 
is,  in  fact,  an  irregularity  of  the  impulse. 

Is,  then,  a  natural  rhythm  indicative  of  a  sound 
heart,  and  an  unnatural  rhythm  necessarily  charac- 
teristic of  an  unsound  one  ?  Both  these  ques- 
tions must  be  answered  in  the  negative. 

A  heart  greatly  diseased,  so  long  as  the  circu- 
lation is  undisturbed,  and  the  patient  remains 
quiet,  mentally  as  well  as  bodily,  may  pulsate  with 
perfect  regularity.  The  rhythm  of  a  merely 
irritable  heart,  as  that  of  an  hysterical  girl,  a 
dyspeptic,  a  valetudinarian,  a  hypochondriac,  or  of 
a  person  greatly  alarmed  or  excited,  may  exhibit 
all  sorts  of  irregularities.  The  Rhythm,  there- 
fore, considered  alone,  is  of  little  diagnostic  im- 
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portance,  as  the  mere  fact  of  making  an  examina- 
tion for  the  pm-pose  of  ascertaining  its  character 
may,  in  a  nervous  subject,  alter  it  altogether. 

The  Sounds  of  the  Heart. — The  natural 
sounds  of  the  heart,  the  regular  recurrence  of 
which  has  been  already  referred  to  as  constituting 
the  Rhythm,  may  be  fairly  represented  by  the 
following  syllables,  too-to — too-to. — The  origin  of 
these  sounds  has  been  the  source  of  much  dis- 
cussion, and  the  object  of  a  great  variety  of  ex- 
periments. The  student  may  see  an  account  of 
them  in  most  systematic  treatises  on  diseases  of 
the  heart. 

It  does  not  consist  with  the  design  of  this 
work  to  enter  into  a  critical  examination  of  this 
or  of  similar  questions.  It  may  be  simply  observed, 
that  the  opinions  hereafter  expressed,  are  those 
which  appear,  and  ever  have  appeared,  to  the 
author  to  be  the  most  probable.  It  is  entirely 
opposed  to  the  object  I  have  in  hand  to  engage 
in  any  arguments  in  support  of  those  opinions, 
or  conjecturally  to  answer  any  objections  which 
may  be  possibly  raised  against  them. 

I  proceed,  then,  at  once  to  inquire  what  is 
the  efficient  cause  of  the  two  sounds  of  the  heart  ? 
In  answering  this  question  it  will  be  convenient, 
first  to  consider  the  origin  of  the  second  sound, 
as  being  the  more  simple,  and  now  admitting  of 
less  dispute  ;    and  subsequently    to  consider  the 
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cause  of  that  which  precedes  it,  concerning  which 
there  still  exists  much  diversity  of  opinion. 

The  origin  of  the  second  sound, — If  the  cock 
of  a  leaden  pipe,  which  is  not  firmly  fixed  to  its 
solid  support,  be  turned,  and  a  full  stream  of 
water  be  allowed  to  pass  through  the  aperture 
which  that  cock  controls,  little  agitation  of  the 
pipe  is  induced^  by  the  mere  passage  of  the  fluid. 
If,  however,  while  the  water  is  passing  with  rapi- 
dity and  force,  the  cock  be  suddenly  turned,  and 
the  passage  of  the  fluid  through  the  aperture  be 
in  consequence  suddenly  arrested,  a  very  con- 
siderable agitation  of  the  pipe  will  be  Immediately 
perceived,  and  a  corresponding  noise  will  be  heard. 
This  agitation,  and  this  noise,  are  clearly  the 
consequence  of  the  vibrations  excited  in  the  fluid 
by  the  sudden  arrest  of  its  onward  progress  ;  which 
vibrations  are  communicated  to  the  solid  walls  of 
the  pipe,  and  thus  become  obvious  to  the  eye, 
as  well  as  to  the  ear.  Another  illustration  may 
be  taken,  from  what  is  seen  to  occur  at  the  closure 
of  a  lock  on  a  river.  So  long  as  the  water  con- 
tinues to  flow  through  the  constantly  narrowing 
opening  between  the  two  arms  of  the  lock,  there 
is  no  agitation  in  the  back  water.  But  imme- 
diately the  two  arms  meet,  a  violent  shaking  is 
observed  in  the  wood  of  the  lock  itself,  and  in 
the  water  which  is  behind  it.  This  is  evidently 
produced  by  the  sudden  stoppage  of  the  onward 
progress  of  the  stream. 
18* 
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Now  the  circumstances  attending  the  second 
sound  of  the  heart  are  precisely  similar  to  those 
which  are  observed  in  the  pipe  and  in  the  lock  ; 
excepting  that  the  former  are  connected  with 
living  and  elastic  tissues,  and  the  latter  occur  in 
(connection  with  comparatively  inelastic  and  dead 
matter.  The  blood  is,  by  the  contraction  of 
the  ventricles,  propelled  into  the  aorta  and  pul- 
monary artery,  and  these  vessels  become  thereby 
distended.  When  the  pressure  from  behind  is  re- 
moved by  the  sudden  diastole  of  the  ventricles, 
the  large  vessels  react  (whether  by  actual  contrac- 
tion, or  by  mere  elasticity,  does  not  affect  the 
present  question),  powerfully  react,  upon  the  fluid 
which  distends  them.  The  blood  is  forced  back 
towards  the  ventricles.  Some  of  the  fluid,  it  is 
almost  certain,  must  re-enter  the  cavities.  But 
its  retrograde  motion  is  suddenly  arrested  by  the 
flapping  back  of  the  sigmoid  valves.  These  flood- 
gates suddenly  stop  the  backward  progress  of  the 
blood  ;  and  this  sudden  stoppage  of  the  forcible 
current,  as  in  the  case  of  the  pipe  and  cock,  or  in 
that  of  the  lock,  produces  a  violent  agitation  in 
the  particles  of  the  blood,  which  is  communicated 
to  the  coats  of  the  vessel,  and  thence  to  the  parietes 
of  the  chest.  Hence  arises  the  second  sound  of 
the  heart. 

Origin  of  the  first  sound. — The  first  sound 

f  the  heart  appears  to  arise  from  causes  which 

are,  mutatis  mutandis,  almost  precisely  similar  to 
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those  which  produce  the  second  sound.  If  the 
ventricles  be  put  for  the  aorta  and  pulmonary 
artery,  the  auriculo-ventricular  for  the  sigmoid 
valves,  and  positive  for  probable  contraction,  or 
elasticity,  then  one  description  might  be  almost 
literally  applied  to  both.  When  the  contraction 
of  the  ventricles  commences,  the  passage  to  the 
auricle,  it  must  be  recollected,  is  at  least  partially 
open.  There  is  a  space  open  for  the  blood  to 
pass  into  the  auricles  as  well  as  into  the  large 
arteries.  Some  blood,  it  may  be  pretty  con- 
fidently asserted,  at  first  does  actually  pass  back 
into  the  auricles ;  though  the  question,  whether  a 
small  quantity  does  or  does  not  pass,  does  not  affect 
the  theory  of  the  sound.  The  blood,  strongly  com- 
pressed by  the  forcible  contraction  of  the  ventricles, 
has  at  least  a  tendency  to  pass  into  the  auricles 
as  well  as  into  the  aorta  and  the  pulmonary 
artery ;  but  the  flood-gates  at  the  entrance  shut 
the  opening ;  its  backward  progress  is  suddenly 
stopped  by  the  auriculo-ventricular  valves.  This 
sudden  stoppage  of  the  blood,  as  in  the  case  of 
the  lock  upon  a  stream,  produces  a  violent  agita- 
tion in  the  fluid,  which  is  communicated  to  the 
body  of  the  ventricles,  and  thence  to  the  parietes 
of  the  chest.  Hence  arises  the  first  sound  of 
the  heart. 

The  difference  in  the  tone,  and  in  the  duration 
of  the  two  sounds,  appears  to  be  sufficiently  ex- 
plained by  the  different  constitutions  of  the  parts 
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engaged  in  producing  and  conducting  them.  The 
size  of  the  auriculo-ventrlcular  valves,  and  the 
thickness  of  the  ventricles,  compared  with  that  of 
the  valves,  and  of  the  coats  of  the  vessels  ;  and 
the  irregularity  and  great  inequality  of  the  surface, 
the  musculi  pectinati,  the  carneae  columnae,  and 
tendinous  cords  of  the  ventricles,  compared  with 
the  smooth  lining  of  the  two  great  arteries,  appear 
amply  sufficient  to  account  for  the  difference. 

Natural  range  of  the  Hearfs  sounds. — It  is 
exceedingly  difficult  indeed,  to  define  the  natural 
limits  of  the  sounds  of  the  heart ;  as  in  scarcely 
any  two  individuals  are  they  precisely  similar. 
There  are  so  many  circumstances,  entirely  extra- 
neous to  the  heart  itself,  which  tend  to  increase 
or  diminish  the  area  over  which  they  are  heard, 
that  scarcely  any  defined  line  can  be  strictly  said 
to  include  it.  The  sounds,  for  example,  are  heard 
more  extensively  in  a  thin,  than  in  a  fat  person  ; 
in  an  individual  of  diminutive  size,  than  in  one  of 
large  bulk  ;  and  in  a  person  of  a  naturally  irritable 
disposition,  than  in  one  of  calm  temperament. 
In  some  excitable  females,  indeed,  and  in  males 
who  approach  them  in  character  and  configura- 
tion, the  sounds  of  the  heart  may  be  heard  over 
almost  the  whole  thorax ;  while  in  others  of 
large  frame,  with  a  deep  chest,  and  much  adipose 
tissue  below  the  integuments,  of  a  quiet  and 
unexcitable  disposition,  they  are  scarcely  audible 
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in  the  praecordial  region  itself.  From  the  mere 
extent,  then,  over  which  the  sounds  can  be  heard, 
considered  per  se,  no  conclusion  can  be  properly 
derived,  as  to  the  heart  being  healthy  or  diseased. 

Irrespectively  also  of  any  disease  in  the  organ 
itself,  there  are  many  complaints  which  cause  the 
sounds  of  the  heart  to  be  heard  in  some  direc- 
tions more  distinctly  than  in  others.  Thus,  for 
example,  a  consolidated  lung  may  cause  them 
to  be  heard  in  certain  situations,  in  which  they 
would  not  be  otherwise  audible.  Hence  it  hap- 
pens, that  the  fict  of  the  sounds  of  the  heart 
being  heard  more  distinctly  than  usual  in  one,  or 
both  infra-clavicular  regions,  while  they  are  not 
more  loud  than  natural  in  other  parts  of  the 
chest,  becomes  one  of  the  physical  signs  of 
phthisis. 

An  effusion  of  fluid,  or  of  gas  into  the  pleura, 
a  morbid  growth,  and  even  a  distended  stomach, 
may  so  displace  the  heart  as  to  prevent  its  sounds 
being  heard  in  the  normal  situation,  while  they 
become  audible  in  situations,  which  are  abnor- 
mal, as  on  the  right  of  the  sternum,  &c.  When 
the  lungs  are  extensively  affected  with  emphy- 
sema, the  heart  may  be  so  far  separated  from  the 
parietes,  by  those  bad  conductor^  of  sound,  as 
to  be  almost  or  entirely  inaudible  in  every  part, 
excepting  at  the  scrobiculus  cordis. 

Perhaps  it  would  be  on  the  whole  most  correct, 
as  it  would  certainly  be  most  intelligible,  to  say. 
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that  the  heart,  when  free  from  disease,  in  the 
perfectly  natural  condition  of  the  organ,  and  of 
the  surrounding  parts,  is  heard  only  over  the 
prcBCordial  region.  By  the  praecordial  region  is 
here,  and  throughout  this  work,  intended,  not  a 
part  included  in  any  imaginary  or  arbitrary  line, 
but  the  space  on  the  anterior  surface  of  the  chest 
which  covers  the  heart,  and  the  origin  of  the 
great  vessels.  It  may  In  addition  be  stated,  that 
while  the  first  sound  is  heard  most  distinctly  over 
the  junction  of  the  fifth  rib  with  its  cartilage,  the 
second  sound  is  most  clearly  audible  on  the  ster- 
num, near  the  third  intercostal  space  of  the  left 
side. 

But  these  sounds,  it  has  been  already  men- 
tioned, very  often  indeed  extend  beyond  these 
limits,  without  any  appreciable  disease  in  the 
heart,  or  in  other  thoracic  organs.  What,  then,  is 
the  usual  order  of  such  extension  ?  What  are  the 
regions  in  which  the  sounds  are,  under  ordinary 
circumstances,  successively  audible  ?  To  answer 
these  questions  with  exactitude,  the  sounds  should 
first  be  considered  separately,  and  afterwards  in 
connection  with  each  other.  The  first  sound, 
then,  will  generally  be  found,  in  the  first  place, 
to  extend  over  the  left  mammary,  then  over  the 
inferior  sternal  region,  to  the  scrobiculus  cordis, 
and  then  over  the  superior  sternal  region  ;  while 
the  second  sound,  if  separately  regarded,  may 
generally  first  be  heard  over  the  superior  sternal, 
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then  In  the  right,  and  afterwards  in  the  left 
infra-clavicular  region.  After  extension  to  the 
regions  just  named,  the  two  sounds  will  com- 
monly be  heard  with  varying  distinctness  in 
the  other  regions,  nearly  in  the  following  order  : 
the  right  mammary,  the  left  lateral,  and  left 
axillary, — the  inter-scapular,  the  left,  and  right 
scapular,  the  right  lateral,  and  right  axillary, — the 
left  and  right  acromial,  the  left  subscapular,  and 
hypochondriac,  and  the  right  subscapular,  and 
hypochondriac  regions. 

The  sounds  of  the  heart  are  somewhat  modified, 
though  considerably  less  than  the  impulse,  by 
the  position  of  the  body.  Thus  they  are  heard 
more  distinctly  in  the  erect  position,  when  the 
organ  more  nearly  approaches  the  surface,  than 
in  the  recumbent  position,  in  which  the  heart  is 
farther  removed  from  the  surface.  They  are  also 
heard  less  distinctly  than  usual  upon  the  left  side 
of  the  chest,  when  the  body  is  turned  to  the  right 
side,  and  vice  versa. 

2.  Auscultation  of  the  Heart  in  disease. 
1.  The  Impulse. 
When  the  pulse  at  the  wrist  is  materially 
affected  by  disease,  of  whatever  kind,  a  corre- 
sponding alteration  will  be  observed  in  the  Impulse 
of  the  heart,  unless  some  mechanical  impediment 
exist  to  the  course  of  the  blood.  If,  in  fevers  and 
phlegmasiae,  the    pulse    be  strong    and    vigorous, 


2X6  AUSCULTATION. 

the  Impulse  is  so  likewise ;  if  the  pulse  be  feeble 
and  depressed,  so  is  the  Impulse  ;  when  the  pulse 
is  contracted  and  vibrating,  as  after  haemorrhage, 
or  in  anaemia  from  other  causes,  as  chlorosis, 
abstinence,  &c.  the  Impulse  of  the  heart  partakes 
of  the  same  character. 

When  hypertrophy  exists, — when,  in  other  words, 
the  parietes  of  the  ventricles,  or  of  the  auricles, 
but  of  the  left  ventricle  more  especially,  are 
thickened — whether  that  hypertrophy  arises  from 
obstruction  existing  in  the  valves,  or  in  the  aorta, 
or  from  other  causes, — the  Impulse  is  powerful 
and  heaving.  When,  together  with  thickening  of 
the  parietes,  there  also  exists  dilatation  of  the 
cavities,  the  Impulse  is  more  extensively  diftused, 
as  well  as  more  powerful  and  heaving  than 
natural,  and  may  often  be  felt  over  nearly  the 
whole  of  the  praecordial  region. 

When  the  parietes  of  the  ventricle,  instead  of 
being  thick  and  powerful,  are  thin  and  weak  ;  or 
when  the  muscular  substance  is  pale,  flabby,  or 
loaded  with  fat,  the  Impulse  is  feeble,  but  is 
sometimes  also  smart,  or,  as  it  were,  concentrated. 
When,  together  with  this  weakness,  thinness, 
flabbiness,  or  accumulation  of  fat,  the  cavities  of 
the  ventricles  are  also  dilated,  the  Impulse,  though 
sometimes  so  feeble  as  to  amount  to  scarcely 
more  than  a  gentle  tremor,  is  observed  over  an 
extent  of  surface  larger  than  that  in  which  it 
is  ordinarily  felt. 
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When  the  individual  examined  is  nervous,  and 
excitable,  is  laboring  under  chlorosis,  or  is 
anaemic  from  other  causes,  the  impulse  is  often 
exceedingly  sharp  and  smart.  This  kind  of  beat 
is  constantly  mistaken,  by  the  uninitiated,  for  a 
powerful  Impulse.  The  patient  is  said  to  have  a 
strong  Impulse,  and  is  supposed  on  that  account 
to  labor  under  hypertrophy  of  the  heart.  This 
is  far  from  being  true.  It  is  often,  perhaps 
indeed  generally,  the  very  reverse  of  the  truth. 
The  Impulse  of  hypertrophy  is  full,  strong, 
heaving,  and  sometimes  diffused  ;  the  Impulse  of 
chlorosis,  anaemia,  and  irritability,  is  sharp,  smart, 
and  concentrated.  The  latter  appears  to  proceed 
from  a  quick  stroke  of  the  apex  of  the  heart 
against  the  parietes,  like  a  smart  smack  of  the 
points  of  the  fingers ;  while  the  former  seems  to 
be  a  forcible  elevation  of  the  parietes  of  the 
chest,  by  the  body  of  the  ventricle,  as  if  the  hand 
itself  were  applied  within,  and  pushed  them 
forwards. 

When  obstruction  exists  in  the  pulmonary 
artery,  in  the  mitral  valve,  or,  indeed,  in  any 
portion  of  the  heart,  or  of  the  large  vessels,  which 
is  anterior,  in  the  course  of  the  circulation,  to  the 
tricuspid  valve,  the  Impulse  is  generally  more  or 
less  perceptible  at  the  scrobiculus  cordis.  This 
arises  from  the  continued  distension  of  the  right 
ventricle,  which  results  from  such  obstruction, 
inducing  increased  energy  of  contraction,  and 
19 
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thus  leading  to  hypertrophy  of  the  parletes,  and 
to  dilatation  of  the  cavity  of  the  ventricle. 

When,  in  consequence  of  great  and  long  con- 
tinued obstruction  of  the  mitral  valve,  or  of  such 
enlargement  of  the  left  auriculo-ventricular  open- 
ing as  renders  the  valve  incapable  of  preventing 
regurgitation,  the  blood  returns  in  part  through 
the  opening  into  the  auricle,  the  whole  heart, 
with  the  occasional  exception  of  the  left  ven- 
tricle itself,  becomes  enlarged.  Under  these 
circumstances,  in  addition  to  the  Impulse  felt  at 
the  scrobiculus  cordis,  dependent  upon  enlarge- 
ment of  the  right  ventricle,  there  is  frequently 
a  perceptible  Impulse  between  the  cartilages 
of  the  third  and  fourth,  or  even  of  the  second 
and  third  ribs  of  the  left  side.  This  superior 
Impulse  is  not  always  exactly  synchronous  with 
the  Impulse  below  the  nipple,  and  at  the  scro- 
biculus cordis.  When  it  is  synchronous  with 
that  Impulse,  it  probably  arises  from  regurgita- 
tion through  the  mitral  valve.  The  blood  is  then 
propelled  back  again  into  the  auricle,  and  by  such 
propulsion  may  produce  the  Impulse  in  the  situa- 
tion specified.  When  it  is  not  exactly  synchro- 
nous, but  appears  immediately  to  precede  the 
infra-mammillary  Impulse,  it  appears  most  pro- 
bably to  proceed  from  the  muscular  action  of  the 
auricle  itself,  hypertrophied  by  its  constant  hard 
work. 

When  fluid  is  effused  into  the  pericardium,  as 
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a  result  either  of  inflammation,  or  of  obstruction, 
the  Impulse  varies  according  to  the  quantity  of 
the  fluid  effused.  If  the  fluid  be  moderate  in 
quantity,  the  Impulse  below  the  nipple  is  only 
slightly  decreased  in  power,  while  a  gentle  rising 
is  sometimes  felt  between  the  cartilages  of  the 
second  and  the  fourth  ribs.  If  the  fluid  be  in 
large  quantity,  the  regularity  of  the  Impulse  is 
lost,  and  its  position  is  often  altogether  changed. 
A  confused  sort  of  tumbling  motion  only,  at 
once  irregular  and  unequal,  is  felt  here  and  there 
over  the  praecordial  region,  instead  of  the  natural 
Impulse. 

But  does — the  student  may  inquire — a  power- 
ful Impulse  necessarily  indicate  hypertrophy  ? 
No !  Is,  then,  hypertrophy  always  accompanied 
with  a  strong  impulse  ?     Assuredly  it  is  not ! 

In  explanation  of  the  negative  to  the  former 
question,  it  may  be  stated  that  an  aneurism  of 
the  descending,  or  even  of  the  left  side  of  the 
ascending  aorta,  may  push  the  heart  aside,  and 
by  dilating  and  producing  partial  absorption  of 
the  parietes,  may  communicate  a  powerful  heaving 
Impulse  to  the  part  in  which  the  natural  Impulse 
is  felt. 

In  explanation  of  the  negative  to  the  second 
question,  it  may  be  observed,  that,  though  the 
heart  be  powerful,  and  the  parieties  of  the  ven- 
tricles very  thick  and  strong  indeed,  the  action  of 
the  heart  may  be  so  hampered  by  the  conse- 
quences of  obstruction  in  the  valves,  and  its  con- 
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tractions  may  be  so  impeded,  and  so  overpowered 
by  fluid  accumulated  either  within  or  without  its 
cavities,  as  to  be  almost  entirely  mastered,  and  to 
be  only  just  enabled  to  flutter  a  little,  and  thus  to 
rid  itself  of  a  small  portion  of  its  load.  Such, 
indeed,  is  very  commonly  the  condition  of  the 
organ,  in  long-standing  disease  of  the  valves,  and 
particularly  in  that  of  the  mitral  valve,  when  the 
nervous  energy  of  the  individual  is  considerably 
reduced  ;  even  though  the  muscular  power  of  the 
heart,  abstractedly  considered,  be  much  greater 
than  in  health.  Such  is  commonly  the  condition 
of  the  Impulse,  in  the  last  few  days  of  the  life  of 
persons  affected  with  disease  of  the  valves,  accom- 
panied with  hypertrophy.  If  they  do  not  die 
suddenly,  as  persons  so  affected  frequently  do,  it 
may  indeed  be  considered  to  be  the  natural  ter- 
mination of  such  cases. 

A  very  large  and  powerful  heart,  therefore,  may 
be  accompanied  by  a  very  feeble,  irregular,  and 
fluttering  Impulse,  and  a  very  small  and  feeble 
heart,  may  be,  and  usually  is,  accompanied  with 
a  very  smart  and  "smacking"  one. 

It  has  been  stated,  (but  whether  it  has  been 
proved  by  inspection  after  death,  or  is  only  sur- 
mised, does  not  appear),  that  when  adhesion  of 
the  pericardium  exists,  without  any  disease  of  the 
heart  itself,  the  situation  of  the  Impulse  is  not 
changed,  as  it  is  in  the  healthy  condition  of  the 
organ,  and  of  its  investing  membrane,  according 
to  the  varying  position  of  the  body ;  and  that  this 
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immobility  of  the  Impulse  arises  from  the  heart 
being  by  such  adhesion  tied  down  to  the  dia- 
phragm. Now,  when  the  pericardium  is  ad- 
herent, there  generally  also  exists  disease  within 
the  heart  itself,  the  consequence  of  which  is 
the  enlargement  of  the  organ.  Under  such  cir- 
cumstances it  is  sufficiently  obvious  that  the 
situation  of  the  Impulse  is  not  so  likely,  as  in  the 
state  of  health,  to  be  altered  by  any  change  in 
the  position  of  the  body,  (by  reason  of  the 
increased  bulk  of  the  heart)  ;  but  whether,  in 
simple  adhesion  of  the  pericardium,  this  presumed 
fixity  of  the  organ  really  and  necessarily  occurs, 
my  own  experience  does  not  enable  me  to  decide. 

2.   The  Rhythm. 

Any  moral  impression,  or  any  physical  impedi- 
ment, which  unnaturally  excites  the  action  of  the 
heart,  may  at  the  same  time  disturb  its  Rhythm. 
Any  suddenly  supervening  emotion  of  the  mind, 
therefore,  whether  of  joy,  fear,  or  anger,  may,  in 
susceptible  individuals,  almost  instantaneously 
alter  its  character.  Persons  whose  temperament 
is  naturally  excitable,  or  those  in  whom  it  has 
become  so  from  disease  or  anxiety,  dyspeptics 
and  valetudinarians,  are  especially  liable  to,  what 
is  called,  nervous  palpitation;  which  is  merely  an 
excited  action  of  the  heart,  accompanied  with 
an  unnatural  Rhythm,  and  an  unequal  Impulse. 
The  remote  and  exciting  causes,  therefore,  of  an 
19* 
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unnatural  Rhythnri  are  very  numerous.  Its 
proximate  cause  is  an  interruption  of  the  regular 
successions  of  contractions  and  dilatations  of  the 
auricles  and  ventricles.  One  cavity  contracts 
before  its  time,  or  another  is  dilated  too  quickly  ; 
the  natural  series  of  actions  is  interrupted ;  the 
regular  succession  is  broken. 

Such  is  an  unnatural  Rhythm.  What,  then,  are 
the  organic  changes  affecting  the  heart ;  what 
are  the  physical  conditions  of  the  organ  which 
principally  tend  to  induce  it  ?  In  answer  to  this 
question,  it  may  be  replied,  that  the  physical 
condition  which  interferes  most  with  the  equable 
flow  of  blood  through  the  chambers  of  the  heart ; 
that  the  organic  changes  which  in  the  greatest 
degree  contribute  to  the  interruption  of  the  cir- 
culation throug  hthe  organ,  are  most  likely  to 
produce  an  unnatural  Rhythm. 

Among  the  most  frequent  causes,  therefore,  of 
an  unnatural  Rhythm,  are  diseases  of  the  valves  ; 
in  consequence  of  which,  the  cavities  behind  the 
seat  of  obstruction  becomes  so  distended  with 
blood,  and  the  ventricles  thereby  so  hampered 
and  fettered  in  their  action,  that  they  make  various 
irregular  efibrts  and  ineffectual  struggles  to  get  rid 
of  the  load  which  oppresses  them.  This  irregu- 
larity of  the  action,  or  unnatural  condition  of  the 
Rhythm  of  the  heart,  occurs  much  more  commonly 
in  disease  of  the  mitral  valve,  than  of  the  other 
valves.     This  fact  is  most  probably  explained  by 
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disease  of  the  mitral  valve  being  more  frequently 
accompanied  with  regurgitation  than  that  of  the 
other  valves.  Yet,  even  when  the  aortic  valves 
do  admit  of  regurgitation,  an  unnatural  Rhythm 
does  not  so  frequently  accompany  the  complaint, 
in  proportion  to  their  number,  as  it  does  the  im- 
perfections of  the  mitral  orifice.  Upon  what  this 
difference  depends  it  is  not  easy  to  determine. 

Another  very  frequent  cause  of  an  unnatural 
Rhythm  is  thinness,  great  dilatation,  or  weakness 
of  the  parietes  of  the  ventricles  ;  from  which 
arises  a  similar  incapacity  of  emptying  their  cavi- 
ties as  exists  in  diseases  of  the  valves.  From 
this  cause  also  probably  arises  the  irregular  and 
defective  action,  with  unnatural  Rhythm,  which 
often  coexists  with  ossification  of  the  coronary 
arteries ;  in  consequence  of  which  disease,  the 
muscular  structure  of  the  heart  is  insufficiently 
supplied  with  blood,  and  imperfectly  nourished. 

An  unnatural  Rhythm  often  arises  also  from 
large  effusions  into  the  pericardium,  which  proba- 
bly induce  the  irregular  action  of  the  heart  by 
preventing  the  cavities  being  equably  and  suffi- 
ciently filled  with  blood. 

In  all  these  cases  the  unnatural  Rhythm  may 
vary  from  a  slight  occasional  irregularity  to  a  per- 
fect jumble  of  sounds,  among  which  one  can  be 
scarcely,  if  at  all,  distinguished  from  another. 

It  is  unnecessary,  as  it  would  be  futile,  to 
attempt  to  describe  the  different  alterations  of 
the  Rhythm  which  are  occasionally  met.     Their 
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individual  peculiarities  are  for  the  most  part 
inexplicable  ;  and  a  detailed  description  of  their 
varieties  would  be  attended  with  no  advantage  to 
the  student. 

One,  however,  is  so  peculiar  as  to  require  no- 
tice. This  is  the  trehle  heat.  The  heart,  on  some 
rare  occasions,  is  found  to  give  rise  to  three  sounds 
instead  of  two,  as  in  the  healthy  condition.  It 
is,  indeed,  said  that  the  sounds  are  sometimes 
quadruple,  but  this  fact  I  have  myself  never  had 
an  opportunity  of  witnessing.  The  treble  beat, 
or  sound,  I  have  heard  on  many  occasions.  It 
has  been  composed  of  two  short  and  one  long 
sound,  and  may  be  represented  thus — to-to-too, 
to-to-too,  to-to-too.  The  origin  of  this  peculiarity 
is  uncertain  ;  but  it  appears  to  be  most  probably 
connected  with  the  pericardium ;  a  slight  and 
short  rubbing  noise  arising  from  which  either  over- 
powers a  portion  of  the  first  natural  sound,  and 
causes  it  to  appear  double,  or  occupies  a  portion 
of  the  interval. 

3.   The  Sounds. 

The  sounds  of  the  heart  may  be  unnaturally 
increased,  unnaturally  decreased,  or  altogether  ab- 
normal in  character ;  in  other  words,  the  natural 
sounds  may  be  louder  or  less  distinct  than  in 
health,  or  they  may  be  overpowered  and  con- 
cealed, or  supplanted  by  morbid  sounds,  called 
murmurs. 

o.     Increase   of   the    Sounds. — It    has    been 
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already  mentioned  that  the  natural  sounds  of  the 
heart  may  appear  to  be  increased  in  resonance 
from  the  surrounding  lung  being  consolidated,  and 
becoming  thereby  a  better  conductor  of  the  sounds. 
With  these  causes  of  the  increased  resonance  of 
these  sounds  we  have  here  nothing  to  do.  Our 
present  observations  apply  to  the  increase  of  the 
sounds  dependent  solely  upon  the  heart  itself. 

This  condition  is  chiefly  observed  when,  the 
valves  being  healthy,  the  chambers  of  the  heart 
are  dilated,  or  the  parietes  of  the  ventricles  are 
thinner  than  natural.  The  ordinary  result  of  this 
change  appears  to  be,  that,  while  the  flapping 
action  of  the  valves  is  free,  the  contraction  and 
dilatation  of  the  ventricles  is  more  rapid  and  smart, 
and  that  the  agitation  produced  in  the  fluid  which 
they  contain  is  greater  than  in  the  natural  con- 
dition of  the  organ.  The  vibrations,  therefore, 
communicated  to  the  surrounding  solids,  is  in- 
creased, and,  from  the  thinness  of  the  intervening 
barrier,  is  more  readily  communicated  to  the 
surface  of  the  chest  than  in  the  state  of  perfect 
health. 

It  is  in  such  cases  that  what  has  been  called 
the  "  back-stroke"  is  more  particularly  observed. 
This  is,  in  truth,  nothing  more  than  a  loud,  clear, 
and  flapping  second  sound,  dependent  upon  the 
rapid  dilatation  of  a  large  ventricle,  and  accom- 
panied with  the  sensation  of  a  body  retiring  from 
the  ear. 
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When  the  sounds  are  loud,  as  well  as  clear, 
enlargement  of  the  cavities,  as  well  as  thinness 
of  their  walls,  will  generally  be  found  to  exist ; 
when  the  sounds  are  clear  or  shrill,  without  being 
particularly  loud,  the  parietes  are  commonly  thin, 
but  the  cavities  are  not  dilated. 

The  particular  regions,  to  which  the  sounds 
of  the  heart  are  most  commonly  successively 
extended,  have  been  previously  mentioned,  and 
need  not,  therefore,  be  again  referred  to  in  this 
place. 

b.  Decrease  of  the  Sounds. — A  diminution 
of  the  natural  sounds  of  the  heart  may  arise 
from  a  great  variety  of  causes.  Anything  which 
interferes  with  the  free  action  of  the  heart  itself, 
on  impedes  the  free  motion  of  its  valves ;  any- 
thing which  interrupts  the  full  and  free  contrac- 
tion of  the  organ,  and  consequently  decreases  the 
easy  and  rapid  backward  flapping  of  the  mem- 
branous curtains,  tends,  in  an  equivalent  degree, 
to  diminish  the  heart's  natural  sounds.  Over- 
distension of  the  organ,  therefore,  or  effusion  into 
the  pericardium,  from  whatever  cause  arising, 
may  produce  this  effect :  stiffness  or  want  of 
pliancy  in  the  valves  themselves  may,  without 
giving  rise  to  a  murmur,  be  attended  with  a 
similar  result.  Morbid  sounds,  or  murmurs, 
arising  from  one  valve,  may  obscure  the  natural 
sounds   arising  from  the  others  ;  and  pericardial 
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murmurs,  and  bronchial  rattles,  may  drown  them 
altogether. 

It  is  also  observed  that  an  unnatural  thickness 
of  the  walls,  or  simple  hypertrophy,  of  the  heart, 
causes  the  sounds  to  be  less  clear  and  loud  than 
when  the  organ  is  perfectly  healthy.  The  sounds, 
under  such  circumstances,  may  be  more  deep  and 
full,  but  they  are  not  so  sharp  and  loud.  The 
cause  of  this  appears  to  be  two-fold.  In  the  first 
place,  when  the  organ  is  thickened,  the  contrac- 
tion of  the  ventricle,  though  more  strong  is  less 
quick  and  sharp  ;  it  produces,  therefore,  a  less 
rapid,  though  it  may  be  a  more  tight,  closure  of 
the  valves,  and  consequently  excites  less  agitation 
in  the  particles  of  contained  fluid,  and  less  vibra- 
tion in  the  surrounding  solids.  In  the  second 
place,  the  thicker  the  parietes  of  the  heart,  the 
greater  mass  of  solid  matter  is  there  to  be  moved 
by  the  vibrations,  from  which  the  sounds  origi- 
nate ;  the  less  perfectly,  therefore,  are  they  com- 
municated to  the  surface  of  the  chest,  from  which 
they  are  actually  more  distant,  in  proportion  to 
the  thickness  of  fleshy  substance  through  which 
they  have  to  pass.  Supposing  then,  that  they 
were,  as  originally  produced,  of  equal  intensity 
or  resonance  to  those  existing  in  health,  they 
might  still  reach  the  exterior  of  the  chest,  by 
which  they  are  communicated  to  the  ear,  with 
diminished  power,  in  consequence  of  the  greater 
thickness  of  muscle  through  which  they  have  to 
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be  conveyed  ;  for  nearly  the  same  reason  that 
they  are  not  so  distinct  and  loud  in  fat,  as  in  thin, 
persons. 

It  may  be  stated  to  be  consistent  with  general 
experience,  that  a  thick  heart  is  accompanied 
with  a  powerful,  heaving  impulse,  and  with  feeble 
or  dull  sounds  ;  that  a  thin  heart  is  accompanied 
with  a  smart,  and  smacking,  but  not  strong? 
impulse,  and  with  loud,  or  sharp  sounds  ;  and 
that  a  dilated  heart  is  accompanied  with  a  weak 
but  diffused  impulse,  and  with  loud  and  exten- 
sively audible  sounds.  These  observations  have 
reference,  of  course,  to  the  several  specified 
conditions  of  the  heart,  independently  of  valvu- 
lar obstruction,  or  inordinate  distension  of  the 
cavities. 

c.  Abnormal  Sounds  or  Murmurs. — The 
gentle  current  of  a  quiet  stream,  with  a  level 
bottom  and  even  banks,  passes  on  with  but  little 
ripple,  and  without  noise.  If,  however,  a  large 
stone,  or  any  other  resisting  body,  be  thrown 
into  the  stream,  and,  by  projecting  upwards  from 
the  bottom,  cause  considerable  obstruction  to  the 
free  passage  of  the  water,  various  little  eddies 
and  undulations  are  observed  upon  the  surface ; 
and  if  the  fall  be  sufficiently  great,  or  if,  in  other 
words,  the  current  be  sufficiently  strong  and 
rapid,  a  noise  is  produced  by  the  agitation  of  the 
water   thence    arising :    the    quiet    "  meandering 
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Stream"  becomes  a  "babbling  brook."  If,  again, 
instead  of  a  large  stone  being  thrown  into  the 
centre  of  the  stream,  a  portion  of  its  bank  fall 
in,  and  be  sufficiently  resistent  to  constitute  a 
decided  obstruction  to  the  free  passage  of  the 
water,  a  similar  ruffling  and  eddying  of  the  sur- 
face will  ensue,  and  a  similar  noise  will,  under 
similar  circumstances,  arise  from  the  agitation  of 
the  water.  But  if  the  mass  be  so  large,  and  the 
obstruction  so  great,  as  to  dam  up  the  water 
towards  its  source,  and  thus  to  impede  the  force, 
and  diminish  the  rapidity,  of  the  current,  little  or 
no  noise  will  arise  ;  or  it  will  not  arise  until  the 
back  water  has  become  gradually  accommodated 
to  the  impediment  to  its  downward  progress, 
and  the  current  has  resumed  its  former  strength 
and  celerity. 

These  observations  in  reference  to  the  stream 
may  not  be  in  every  respect,  strictly  speaking, 
illustrative  of  obstructions  to  the  flow  of  blood 
through  the  heart  and  great  vessels  ;  but  they  are, 
I  believe,  in  the  main  perfectly  applicable,  and 
they  will,  I  trust,  contribute  to  render  the  suc- 
ceeding remarks  both  intelligible,  and  easily  avails 
able  at  the  bed-side. 

When  the  healthy  blood  passes  through  the 
healthy  heart  in  a  quiet  stream,  no  noise  result? 
from  its  direct  transmission.  The  valves  of  the 
large  arteries  are  appressed  to  the  sides  of  the 
vessels,  and  those  between  the  auricles  and  ven- 
20 
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tricles  leave  a  space  sufficient  for  the  free  passage 
of  the  blood.  No  obstruction  exists  ;  no  inordinate 
agitation  or  eddying  of  the  fluid  is  produced  ;  and 
no  noise  results  from  the  transit*. 

When,  however,  the  valves  become  thickened 
by  inflammation,  as  in  endocarditis,  they  lose 
their  pliancy  and  flexibility  ;  they  do  not  set  close 
to  the  walls  of  the  vessels,  and  do  not  leave  a 
free  passage  for  the  blood  :  when  their  surfaces 
are  covered,  partially  or  entirely,  with  plastic 
lymph,  or  their  free  edges  are  studded  with  minute 
granules  or  vegetations  ;  when  they  are  puckered, 
wrinkled,  stiffened,  and  corrugated,  from  the 
remains  of  old  disease  imperfectly  repaired  ;  or 
when  they  are  rendered  unyielding  and  uneven 
by  the  deposition  of  atheromatous  or  ossific  mat- 
ter below  the  lining  membrane  ;  when,  indeed, 
any  mechanical  obstruction  exists  to  the  free  pas- 
sage of  the  blood  through  the  apertures  which 
are  guarded  by  the  valves,  an  unusual  agitation  is 
excited  among  the  particles  of  the  blood,  which, 
if  the  rapidity  of  the  current  be  sufficiently  great, 
gives  rise  to  a  morbid  sound,  or  ''  murmur." 
Of  this  character,  and  of  similar  origin,  is  the 
vast  majority,  at  least,  of  morbid  sounds  or 
murmurs     arisinor    within    the    heart    and     lar^e 

o  o 

*  The  productioa  of  the  natural  sounds  of  the  heart  is  not 
opposed  to  the  correctness  of  this  statement,  as  they,  it  must 
be  recollected,  arise  not  from  the  direct  transmission  of  the 
blood,  but  from  its  being  forced  backwards. 
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vessels. — Let  it,  then,  be  recollected,  that  the 
natural  sounds  of  the  heart  are  produced  by  the 
flapping  back  of  the  valves,  preventing  the  retro- 
grade movement  of  the  blood,  and  that  the  morbid 
sounds,  or  "  murmurs,"  of  the  heart  are  pro- 
duced, at  least  generally,  by  the  passage  of  the 
blood  through  the  valves. 

The  morbid  character  of  the  sounds  may 
amount  merely  to  an  unusual  harshness,  and  in- 
creased duration  of  the  natural  sounds,  as  some- 
times occurs  in  the  very  early  stages  of  rheumatic 
endocarditis ;  when,  simple  as  it  may  appear, 
this  harshness  becomes  a  most  important  indica- 
tion of  future  mischief,  and  of  more  obvious  sio-ns 
of  the  malady  too  soon  to  make  their  appearance. 

It  may  be  only  a  slight  pufF  or  whizzing  noise, 
very  accurately  resembling  that  produced  by  the 
use  of  a  pair  of  bellows — hence  called  "  bellows 
murmur,''  ("  bruit  de  soujlet ")  ;  or  it  may  be 
like  that  caused  by  rasping  or  filing  wood — 
"  rasping  murmur,''  ('^  bruit  de  rape  ")  ;  or  like 
that  arising  from  sawing  wood — "  sawing  mur- 
mur," (bruit  de  scie  ")  ;  or,  finally,  it  may  approach 
to  the  tone  of  certain  musical  instruments,  as 
of  a  bass  viol,  a  bassoon,  or  oboe — "  musical 
sound  "*. 

Are,  then,   these  diiFerent   sounds,  it   may  be 

*  Of  the  direct  cause  of  the  musical  tone  in  certain  diseases  of 
the  heart  my  own  experience  does  not  enable  me  to  speak  with 
certainty  ;  as  in  the  four  or  five  cases  of  the  kind  which  I  have 
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asked,  characteristic  of  different  states  of  disease, 
or  are  they  all  merely  indicative  of  obstruction 
to  the  progress  of  the  blood  ?  Is  the  harshness 
of  one  sound  dependent  upon  a  rigid  obstructing 
medium,  and  the  softness  of  another  sound  depen- 
dent upon  a  pliable  obstructing  medium  ?  Does 
the  nature  of  the  deposit  materially  affect  the 
character  of  the  murmur  ?  Is  it  harsh  and  saw- 
like, with  a  bony  deposit,  and  soft  and  bellows- 
like,  with  an  albuminous  deposit  ?  These  ques- 
tions have  been  answered  (it  is  presumed  con- 
jecturally)  in  the  affirmative.  My  own  individual 
experience  necessitates  a  direct  negative.  It 
may,  indeed,  be  pretty  confidentially  asserted  that 
the  truth  is  the  direct  reverse,  and  that  no  such 
necessary  connection,  as,  a  priori,  might  be 
deemed  at  least  probable,  is  found  in  nature  ; 
but  that,  on  the  contrary,  soft  murmurs  coexist 
with  hard  deposits,  and  that  harsh  murmurs 
arise  from  soft  deposits ;  that  nothing  can  be 
determined  as  to  the  quality  of  the  obstructing 
cause,  from  the  character  of  the  sound  ;  as  weekly 

had  an  opportunity  of  examining  after  death,  it  has  rather 
curiously  happened  that  two  conditions  have  existed,  either  of 
which  might  by  possibility  have  given  rise  to  it,  or  both  of  which 
might  have  contributed  to  have  been  necessary  to  its  produc- 
tion. These  two  conditions  have  been,  disease  of  the  mitral 
valve  and  of  the  tendinous  cords,  and  cellular  adhesion  of  the 
pericardium  to  the  pleura costalis.  I  believe,  however,  that  the 
sound  really  arises  from  the  vibration  of  the  tendinous  cords, 
or  other  parts  of  some  of  the  valves,  rendered  tense  by  disease. 
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experience  demonstrates  that  a  very  soft  murnuir 
may  depend  upon  a  rough  bony  valve,  and  that 
a  harsh  grating  murmur  may  arise  from  soft 
vegetations,  or  have  its  origin  in  even  a  simple 
ulcerated  opening  through  a  valve. 

But  is  a  murmur  indicative  of  valvular  disease 
capable  of  being  referred  to  any  particular  valve, 
or  does  it  merely  imply  obstruction  somewhere  ? 
Are  there  any  signs  by  which  the  disease  of  one 
valve  may  be  distinguished  from  the  disease  of 
another  valve  ?  If  such  signs  really  exist,  what 
are  they  ?  In  reply  to  the  first  question,  it  may 
be  stated  that  certain  peculiarities  do,  for  the  most 
part,  accompany  the  disease  of  particular  valves ; 
a  brief  sketch  of  the  anatomical  relations  of  the 
parts  concerned  will  be  requisite,  previously  to 
giving  a  satisfactory  answer  to  the  second  and 
third  questions. 

The  valves  of  the  pulmonary  artery  are  situated 
almost  exactly  opposite  the  junction  of  the  carti- 
lage of  the  third  rib  with  the  left  of  the  sternum. 
The  vessel  passes  forwards  and  to  the  left,  but  is 
soon  directed  backwards  to  be  divided  into  its 
right  and  left  branches. 

The  aorta  is  at  its  origin  partly  covered  by 
the  pulmonary  artery.  One  perpendicular  section 
would  divide  part  of  the  valves  of  both.  But  the 
aortic  valves,  taken  as  a  whole,  are  about  half  an 
inch  to  the  right  of,  and  about  the  same  distance 
lower  down  than,  those  of  the  pulmonary  artery. 
The  aorta,  emerging  from  behind,  passes  in  a 
20* 


'234  AUSCULTATION. 

different  direction  from  the  pulmonary  artery. 
It  is  directed  upwards,  forwards,  and  to  the  right, 
till  it  arrives  near  to  the  junction  of  the  carti- 
lage of  the  second  rib  with  the  right  side  of  the 
sternum  ;  when  it  crosses  behind  that  bone  to 
form  the  arch,  and  then  dips  downwards  and 
backwards,  and  becomes  the  descending  aorta. 

The  mitral  valve  is  situated  nearly  an  inch 
below  those  of  the  aorta,  and  extends  considera- 
bly more  to  the  left  side.  It  is  situated  about 
opposite  the  space  between  the  cartilages  of  the 
fourth  and  fifth  ribs  of  the  left  side.  The  body 
of  the  left  ventricle,  to  which  it  is  attached,  rests 
posteriorly  upon  the  spine,  the  contents  of  the 
posterior  mediastinum  alone  intervening  between 
them. 

The  tricuspid  valve  is  considerably  to  the  right 
of,  and  anterior  to,  the  mitral,  and  it  is  for  the 
most  part  covered  by  the  sternum. 

Now  when  these  anatomical  relations  of  the 
different  valves  are  remembered,  and  when  it  is 
also  recollected  that  the  morbid  sounds  or  mur- 
murs originate  in  the  circulating  blood,  and  that 
the  vibrations  therein  excited  are  conveyed  along 
its  current,  and  are  communicated  to  the  solids 
by  which  it  is  surrounded,  it  will  be  easily 
understood,  that  the  murmurs  resulting  from 
disease  of  the  different  valves,  usually  occur,  or 
are  most  distinctly  heard,  in  different  parts  of  the 
chest. 

.It    may    be    then   stated,    as    consistent   with 
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theory,  as  well  as  with  experience,  that  the 
murmurs  resulting  from  disease  of,  or  from  ob- 
struction in,  the  pulmonary  valve,  are  heard  most 
distinctly  opposite  to  the  cartilage  of  the  third,  or 
to  the  interspace  between  the  second  and  third 
ribs.  It  will  be  also  understood  why  they  appear 
to  be  very  superficial,  to  pass  a  short  distance  to 
the  left,  and  then  abruptly  to  terminate,  or  to 
diminish  very  considerably  in  their  intensity. 

Diseases  of  the  aortic  valves  are  most  com- 
monly accompanied  with  a  sound,  which  appears 
to  be  less  superficial  than  that  arising  from  the 
pulmonary  valves.  It  is  most  distinctly  heard 
over  the  sternum,  near  to  its  junction  with  the 
third  rib  of  the  left  side,  or  the  space  between 
the  third  and  fourth  ribs.  It  is  heard,  though 
with  gradually  decreasing  intensity,  in  the  course 
of  the  aorta,  upwards  and  to  the  right ;  it  often 
extends  as  high,  or  nearly  as  high,  as  the  clavicle, 
and  sometimes  along  the  top  of  the  sternum. 

The  murmurs  dependent  upon  disease  of  the 
mitral  valve  are  ordinarily  most  distinctly  heard 
opposite  the  junction  of  the  cartilages  with  the 
fourth  and  fifth  ribs ;  or  immediately  below  the 
nipple.  They  are  not  so  plainly  conveyed  in  the 
course  of  the  aorta  as  those  of  the  aortic  valves  ; 
they  are  commonly  audible  in  the  axilla,  and  are 
very  frequently  heard  on  the  left  of  the  spine 
opposite  to  the  sixth,  seventh,  and  eighth  dorsal 
vertebrae,  or  thereabouts ;  for  it  is  scarcely  pos- 


236  AUSCULTATION. 

sible,  excepting  in  very  thin  persons,  exactly  to 
mark  the  particular  vertebrae  in  the  dorsal  region. 

Murmurs,  resulting  from  disease  or  imperfec- 
tion of  the  tricuspid  valve,  are  usually  loudest 
over  the  central  and  lower  part  of  the  sternum. 
They  are  frequently  audible  at  the  scrobiculus 
cordis,  but  are  not  conducted  in  the  course  of  the 
aorta,  nor  (I  believe)  heard  in  the  back.* 

Such  are  the  situations  in  which,  and  the  cir- 
cumstances under  which,  the  "  Murmurs  "  arising 
from  disease  of  the  different  valves  are  generally 
heard  most  distinctly.  Such  may  be  said  to  be  the 
ordinary  rule.  But,  whether  the  fact  arise  from 
an  alteration  in  the  relative  situation  of  the 
different  parts  of  the  heart,  produced  by  enlarge- 
ment and  distension,  or  from  other  causes,  it  is 
assuredly  a  rule  liable  to  occasional  exceptions, 
and  to  exceptions  moreover  which  are  not  always 
easily  to  be  explained  by  examination  of  the  body 
after  death.  There  are,  however,  many  circum- 
stances in  connection  with  other  physical  signs, 
and  with  the  general  symptoms,  which  tend  very 
materially  to  facilitate  the  diagnosis  of  the  dis- 
eases of  the  different  valves :  but  upon  these  it  is 
not  now  my  province  to  dilate. 

Hitherto  those  murmurs,  which  arise  from  the 

*  Disease  of  the  tricuspid  valve,  independent  of  more 
extensive  mischief  in  the  Mitral  or  the  Aortic  valves,  is  so 
rare,  that  it  cannot  perhaps  be  positively  stated,  what  are  the 
especial  physical  signs  of  that  particular  affection. 
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direct,  or  forward  progress  of  the  blood,  have 
been  alone  referred  to.  But  it  often  happens 
that  the  valves  are  so  stiffened  and  crumpled,  so 
contracted  and  shortened,  or  that  the  openings, 
which  it  is  their  peculiar  province  to  guard,  are 
so  enlarged,  that  the  valves  are  incompetent  to 
close  them  ;  or  that,  as  the  result  either  of  rent 
or  of  jalceration,  an  aperture  exists  in  one  or 
other  of  the  valves,  which  admits  of  the  backward 
passage  of  the  blood.  Under  any  of  these  cir- 
cumstances a  portion  of  the  blood,  upon  the 
occurrence  of  the  diastole,  returns  into  the  cavity 
from  which  it  had  been  propelled  by  the  systole. 
If  then  the  imperfection  exist  in  the  tricuspid  or 
mitral  valve,  part  of  the  blood  returns  into  the 
auricles  on  the  contraction  of  the  ventricles ;  if 
the  imperfection  exist  in  the  sigmoid  valves,  part 
of  the  blood  returns  into  the  ventricles  on  the  con- 
traction of  the  large  vessels.  In  its  return,  the 
blood  passes  over  a  rough  surface,  or  through  a 
contracted  space.  The  space  may  be  absolutely 
contracted,  or  it  may  be  contracted  only  compa- 
ratively with  the  size  of  the  cavity  to  which  it  is 
the  mode  of  access.  The  backward  passage  of 
the  blood,  through  this  space,  may,  and  fre- 
quently does,  give  rise  to  such  agitation  among 
the  particles  of  the  fluid,  as  to  produce  sounds, 
similar  to  those  which  have  been  referred  to  as 
resulting  from  the  direct  passage  of  the  blood 
through  an  obstructed  valvular  opening.     There 
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are,  therefore,  "Murrhurs    of    regurgitation,"  a5 
well  as  ^'Murmurs  of  obstruction." 

Murmurs,  then,  may  arise  from  the  direct  pas- 
sage of  the  blood  through  a  contracted  valve  ; 
they  may  arise  from  the  retrograde  motion  of 
the  blood,  through  an  imperfect  valve ;  or  they 
may  arise  from  both  causes  combined.  When  a 
murmur  arises  from  the  direct  passage  of  the 
blood  through  one  valve,  and  the  retrograde 
motion  of  the  blood  through  another  valve, 
though  the  case  be  double,  the  murmur  appears 
almost  universally  to  be  single,  because  they  occur 
at  the  same  time.  When,  on  the  contrary,  a 
murmur  arises  from  the  direct  passage,  and  also 
from  between  the  retrograde  motion,  of  the  blood 
through  the  same  valve,  or  the  same  pair  of 
valves,  the  murmur  is  double  because  it  occurs 
at  different  times. 

If  the  student  bear  these  observations  in  mind, 
and  reflect  upon  the  circumstances  upon  which 
they  are  founded ;  if  he  recollect  the  origin  of 
murmurs,  obstructive  and  regurgitave,  and  at  the 
same  time  remember  the  action  of  the  heart,  and 
of  its  valves,  he  will  easily  understand  the  follow- 
ing illustrations,  and  will  I  believe  be  capable  of 
unravelling  most  valvular  murmurs.  Exceptions 
of  course  will  occur  to  him,  as  exceptions  occur 
to  the  most  experienced  ;  but  to  the  one  as  to  the 
other  they  will  be  only  exceptions  to  a  very 
general  rule. 
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When  regurgitation  takes  place  through  the 
aortic  valves,  the  disease  giving  rise  to  which 
does  not  In  any  material  degree  produce  obstruc- 
tion to  the  direct  current  of  the  blood,  a  murmur 
is  heard  most  distinctly  over  the  sternum,  oppo- 
site to  the  third  rib  ;  it  occupies  the  time  or  place 
of,  and  often  entirely  conceals,  the  natural  second 
sound  of  the  heart  ;  though  the  second  sound 
may  be  sometimes  indistinctly  heard  together 
with  it  between  the  cartilages  of  the  second  and 
third  rib,  upon  the  left  side. 

When  both  obstruction  exists  in,  and  regurgi- 
tation takes  place  through,  the  aortic  valves,  a 
double  murmur,  or  "  see-saw  "  the  sound  is  heard 
over  the  sternum,  opposite  the  third  rib,  and 
passes  upwards  in  the  course  of  the  aorta,  but 
gradually  decreases  in  power,  as  the  stethoscope 
is  farther  and  farther  removed  from  the  situation 
of  the  valves.  Should  the  same  double  murmur, 
or  "  see-saw "  sound,  occur  opposite  the  second 
intercostal  space, — should  the  murmur  be  pretty 
much  confined  to  that  situation,  and  not  follow 
in  any  degree  the  course  of  the  aorta, — It  may  be 
presumed,  rare  as,  comparatively  speaking,  is  the 
affection,  that  obstruction  exists  In,  and  regurgita- 
tion takes  place  through,  the  pulmonary  valves. 

When  a  murmur,  which  accompanies,  or  occu- 
pies the  time  and  place  of  the  first  sound  of  the 
heart,  is  most  distinctly  heard  below  the  nipple, 
is    audible    in    the  axilla,  and   in  the  left  inter- 
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scapular  region  close  to  the  spine,  or  over  the 
bony  column  itself;  when  it  gradually  diminishes 
in  power  as  the  stethoscope  is  removed  from  these 
localities  ;  and  when  it  is  not  at  all,  or  only  very 
imperfectly,  conducted  along  the  course  of  the 
aorta,  it  may  be  presumed,  that  regurgitation 
takes  place  through  the  mitral  valve.  This  re- 
gurgitation, however,  it  must  be  ever  borne  in 
mind,  may  occur  through  the  mitral  valve,  and 
through  other  valves,  in  consequence  either  of 
the  valves  themselves  being  diseased  and  con- 
tracted, and  thereby  unfitted  to  perform  their 
natural  function  in  closing  their  respective  aper- 
tures, or  of  the  apertures  being  dilated,  and  the 
valves,  though  healthy,  being  consequently  inca- 
pable of  doing  so. 

Supposing,  then,  that  a  loud  murmur  occupies 
the  time  of  the  first  natural  sound,  is  equally  loud 
behind  the  sternum,  opposite  the  third  rib,  and 
below  the  nipple  ;  that  it  follows  the  course  of 
blood  in  the  aorta,  and  is  also  distinctly  heard 
near  the  spine,  opposite  to,  or  rather  below,  the 
angle  of  the  scapula — what,  according  to  the 
preceding  statements,  may  be  presumed  to  be 
the  probable  nature  of  the  affection  ?  If  the 
student  reflect,  he  will  reply,  "  Probably  direct 
obstruction  of  the  aortic  valves,  and  regurgitation 
through  the  mitral  valve." 

It  must  surely  be  unnecessary  to  illustrate  this 
subject    farther.     Let    the    student  reflect    upon 
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these  examples — let  him,  as  it  were,  follow  them 
home — let  him  see,  and  fully  apprecfate,  "  the 
why  and  the  wherefore"  of  each  case,  and  I 
believe  he  will  be  capable  of  making  out  most  of 
the  instances  of  murmurs,  or  morbid  valvular 
sounds,  which  occur  under  his  notice. 

He  will  be  greatly  facilitated  in  doing  this,  by 
the  recollection,  that  valvular  disease  on  the 
right  side  of  the  heart  is  exceedingly  rare,  com- 
paratively with  that  of  the  left  side,  and  that  a 
direct  murmur  of  the  mitral  valve  is  by  no  means 
common,  and  therefore  that  murmurs  connected 
with  the  mitral  valve  arise,  in  the  great  majority 
of  cases,  from  regurgitation. 

These  statements  may  be  perhaps  considered 
of  sufficient  importance,  in  reference  to  diagnosis, 
to  be  repeated  in  a  somewhat  different  form. — 
Valvular  disease  exists  much  more  frequently 
upon  the  left  than  upon  the  right  side  of  the 
heart,  and,  even  when  present  upon  the  right  side, 
almost  always  exists  to  a  greater  extent  upon  the 
left  side. — Murmurs  connected  with  the  mitral 
valve  arise  much  more  frequently  from  regurgita- 
tion, than  from  obstruction  to  the  direct  passage 
of  the  blood.  As  a  rule,  therefore,  though  like 
most  other  rules  it  is  liable  to  many  exceptions, 
it  may  be  generally  considered,  that  murmurs, 
arising  from  valvular  disease,  proceed  from  the 
left  side  of  the  heart,  and  that,  if  synchronous 
with  the  diastole  of  the  ventricle,  they  arise 
21 
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from  regurgitation  of  the  blood  through  the  aortic 
valves. 


But  do  murmurs  necessarily  indicate  either 
obstruction  from  valvular  disease,  or  regurgitation 
from  valvular  imperfection  ?  Is  valvular  disease 
always  accompanied  by  murmurs  ?  Both  these 
questions  must  be  answered  in  the  negative. 

Morbid  sounds,  resembling  murmurs,  may  in 
the  first  place  arise  from  diseases  of  the  peri- 
cardium. These  will  be  separately  considered 
hereafter. 

But  as,  in  the  case  of  the  stream  previously 
referred  to  for  the  purpose  of  illustrating  morbid 
sounds,  any  solid  substance  of  sufficient  density, 
which  encroaches  upon  the  channel  by  projecting 
from  its  banks,  may,  like  a  solid  body  placed  in 
the  centre  of  the  current,  produce  a  strong  ripple 
or  eddy,  and  give  rise  to  a  liquid  rustling  sound  : 
so  any  substance  projecting  inwards  from  the 
parietes  of  the  heart,  or  from  the  coats  of  the 
large  vessels,  or  so  compressing  them  as  materially 
to  encroach  upon  the  channel  through  which  the 
blood  passes,  necessarily  gives  rise  to  an  agitation 
of  the  fluid,  similar  to  that  resulting  from  ob- 
struction in  the  valves,  and  may,  therefore,  like  it. 
give  rise  to  a  variety  of  murmurs. 

Aneurism,  independently  of  the  local  pressure 
which  it,  as  a  tumour,  exerts  upon  the  heart, 
and  other  diseases  of  the  aorta,  may  also  give 
rise  to  murmurs. 
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When  the  stethoscope  is  pretty  firmly  pressed 
upon  a  large  artery,  as  the  abdominal  aorta, 
the  axillary,  the  femoral,  or  the  carotid,  so  as 
partially  and  locally  to  obstruct,  but  not  to  stop, 
the  current  of  the  blood,  a  whizzing  noise  or 
bellows  murmur  is  constantly  heard,  which  is 
synchronous  with  the  systole  of  the  ventricle. 
This  evidently  arises  from  the  increased  agitation, 
caused  by  the  obstruction  among  the  particles  of 
the  fluid,  being  communicated  to  the  walls  of  the 
vessels,  and  thence  through  the  stethoscope  to  the 
ear.  Such  a  sound,  created  by  the  examiner 
himself,  has  often  given  rise,  and  may,  with  the 
incautious,  still  give  rise,  to  the  incorrect  supposi- 
tion of  the  presence  of  aneurism.  It  may  indeed 
prove  a  source  of  fallacy  to  the  most  careful  and 
circumspect.  Nor  can  It  be  regarded  as  sur- 
prising that  such  should  be  the  case,  when  it 
is  recollected  that  the  sound  of  an  aneurism  is 
often  very  similar,  if  not  absolutely  identical,  and 
that  it  arises  from  a  precisely  similar  cause,  viz. 
obstruction  to  the  current  of  the  blood. 

Like  the  pressure  of  the  stethoscope,  the 
pressure  of  a  tumor,  as  of  an  abscess,  or  of 
malignant  growth,  upon  the  course  of  a  large 
vessel,  may  produce  a  murmur,  and  may  thus 
very  exactly  simulate  an  aneurism. 

The  mere  dilatation  of  a  vessel  does,  I  believe, 
not  give  rise  to  a  murmur ;  nor  does  the  entrance 
of  blood  into  an  aneurismal  pouch  necessarily 
produce   a    whizzing  noise.     But  if  the  dilated 
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vessel  have  its  lining  membrane  roughened  ;  if  it 
be  studded  with  atheromatous  or  ossific  matter; 
and  if  this  roughening,  or  this  deposit,  exist  to 
such  an  extent  as  materially  to  interfere  with  the 
free  passage  of  the  blood,  then  a  turmoil,  agitation, 
or  eddying,  is  excited  in  the  current,  like  that  of 
a  rapid  stream  with  a  rough  bottom  ;  and  such 
vibrations  of  the  coats  of  the  vessel  are  produced/ 
as  constitute  a  bellows  murmur,  or  sometimes  a 
harsher  sound. 

If  an  aneurism  press  not  upon  the  calibre  of 
the  vessel  from  which  it  arises,  or  upon  that  of 
any  other  vessel  of  large  size  ;  if  the  opening, 
by  which  the  blood  enters  the  pouch,  be  as  large, 
and  as  direct,  as  that  by  which  it  passes  along  the 
parent  thmk ;  if,  in  fact,  there  be  no  obstruction, 
direct  or  indirect,  to  the  passage  of  the  blood,  no 
morbid  sound  will  be  produced.  But  if  the 
converse  of  this  exist ;  if,  that  is  to  say,  the 
aneurism  do  press  upon  the  vessel  from  which  it 
arises,  or  upon  some  other  vessel ;  if  the  opening 
by  which  it  communicates  with  the  artery  be  not 
large,  or  be  oblique ;  so  that  obstruction  does 
exist  either  to  the  direct  passage  of  the  blood,  or 
to  its  admission  into  the  aneurismal  sac,  then  will 
be  produced  the  indications  of  such  obstructions  ; 
a  whizzing  noise  will  then  arise,  or  some  other 
morbid  sound  will  be  excited. 

Aneurism,  or  other  disease  of  either  the  ascend- 
ing aorta,  or  of  the  arch  of  the  aorta,  may,  there- 
fore, give  rise  to  sounds  very  similar  to,  if  not 
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identical  with,  those  arising  from  obstruction  in 
the  valves.  They  may,  however,  be  very  generally 
distinguished  by  their  position,  by  their  superficial 
character,  and  by  the  general  symptoms  or  local 
signs,  which  result  from  pressure. 

Aneurism  of  the  descending,  and  even  of  the 
ascending  aorta,  may  give  rise  to  sounds  below 
the  nipple,  or  in  the  back,  or  in  both  situations, 
so  as  very  exactly  to  resemble  the  morbid  sounds 
arising  from  regurgitation  through  the  mitral 
valve.  The  diagnosis  in  such  cases  is  often  a 
matter  of  extreme  difficulty.  It  can,  indeed,  be 
rarely  determined  with  positive  certainty,  unless 
the  aneurism  project  externally. 

Ancemic  Murmurs. — In  certain  states  of  the 
system,  or,  it  may  be,  with  certain  conditions  of 
the  circulating  fluid,  as  in  chlorosis,  or  in  anaemia 
from  haemorrhage,  or  from  other  causes,  murmurs 
frequently  arise  from  the  passage  of  the  blood, 
independently  of  absolute  disease  of  the  heart  or 
great  vessels.  These  are  termed  ancemic  murmurs, 
or  "  chloroiic  bruits." 

They  are  ordinarily  of  the  softer  kind,  and 
resemble  the  blowing  of  a  pair  of  bellows  ("bruit 
de  soujlet"),  but  they  are  sometimes  quite  harsh, 
and  resemble  the  rougher  morbid  sounds,  as  that 
of  filing  or  sawing  ("  bruit  de  rape  and  bruit 
de  scie" ). 

They  are  very  generally  supposed  to  be  con- 
fined to  the  aortic  openings.  This  is  certainly  a 
21* 
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mistake.  They  are  most  assuredly  very  fre- 
quently connected  with  the  pulmonary  artery,  in 
which  murmurs,  quite  independent  of  any  disease 
of  the  vessel,  or  of  its  valves,  are  far  from  un- 
common. 

Murmurs  often  arise  from  some  body  pressing 
upon  this  vessel ;  as  a  solid  mass,  the  result  of 
pleurisy,  of  pneumonia,  or  of  phthisis,  or  en- 
larged bronchial  glands,  abscesses  of  the  anterior 
mediastinum,  he.  &c.  The  murmurs  frequently 
also  coexist  with  chlorosis,  or  with  other  forms  of 
ansemia.  Are  these  latter  murmurs,  then,  whe- 
ther in  the  pulmonary  artery,  or  in  any  other  part 
of  the  circulating  system,  to  be  distinguished 
with  tolerable  certainty  from  morbid  sounds,  the 
result  of  organic  obstruction  within,  or  without  the 
heart  or  large  vessels  ? 

Generally  speaking,  they  may,  I  believe,  be 
distinguished  from  each  other  :  but  they  certainly 
cannot  always  be  so ;  and  never  with  absolute 
certainty  by  the  mere  character  of  the  murmur 
alone.  There  are,  I  feel  assured,  some  examples 
of  these  anaemic  murmurs,  which  can  be  proved 
to  be  simply  functional,  and  not  to  arise  from 
organic  disease  of  the  heart  or  its  vessels,  or  from 
pressure  upon  them,  only  by  the  results  of  treat- 
ment. 

Let,  then,  the  student  be  careful  not  to  assert 
too  confidently  that  a  patient,  on  the  one  hand, 
has  organic  disease  of  the  heart,  or  great  vessels, 
merely  because  he  has  a  harsh  murmur  over  the 
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aorta,  an  occasionally  irregular  rhythm,  and  a 
vibrating  pulse,  which  usually  coexist  with  an 
anaemic  condition  of  the  body ;  or  he  may  cause 
unnecessary  alarm  and  anxiety ;  nor  let  him,  upon 
the  other  hand,  too  hastily  determine,  that,  because 
a  murmur  is  soft,  and  his  patient  is  an  hysterical 
girl,  with  a  pale  face,  and  is  subject  to  leucorrhcea, 
and  to  amenorrhoea,  that  she  has  no  organic 
disease  ;  or  some  day,  to  his  great  surprise,  grief, 
and  mortification,  and  possibly  also  to  his  dis- 
grace, he  may  find  she  has  died  suddenly  with 
diseased  heart. 

Anaemic  murmurs,  however,  it  may  be  stated, 
are  very  local,  and  are  generally  pretty  much 
confined  to  the  situation  of  the  sigmoid  valves, 
either  aortic  or  pulmonary,  or  both ;  they  do  not 
follow  the  course  of  the  large  vessels  so  fully,  or 
so  frequently,  as  do  the  murmurs  arising  from 
disease  of  the  valves,  or  of  the  arteries  ;  they 
occur  only  during  the  systole  of  the  ventricles  ; 
and,  as  they  cannot  arise  from  regurgitation 
through  the  mitral  valve,  they  are  not  heard  very 
distinctly  below  the  left  nipple  ;  they  are  always, 
so  far  as  I  know,  accompanied  with  a  smart 
smacking  impulse  ;  they  generally  disappear  for 
a  time  while  the  individual  is  quiet,  mentally  as 
well  as  bodily,  if  by  that  quiet  the  heart  assume 
a  natural  impulse  ;  and  they  are  always  diminished, 
and  generally  disappear  entirely,  under  suitable 
treatment. 
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The  origin  of  these  anaemic  murmurs  has 
latterly  been  very  generally  attributed  to  a  watery 
condition,  or  a  diminution  of  ordinary  viscidity, 
of  the  blood ;  in  consequence  of  which  it  is 
believed  that  the  particles  of  the  fluid  move  more 
easily  over  each  other,  are  therefore  more  freely 
agitated,  and  thus  give  rise  to  the  vibrations 
which  produce  the  murmur.  This  may  have 
some,  and  perhaps  an  important,  influence  in 
producing  them. 

But  there  are  other  circumstances  which  also 
appear  to  play  an  important  part  in  their  causa- 
tion. The  principal  of  these  is  the  remarkably 
quick  and  sudden  contraction  of  the  ventricles ; 
in  consequence  of  which  the  fluid  contents  of  the 
cavities  are  propelled  through  the  comparatively 
small  area  of  the  mouths  of  the  large  arteries  in 
a  shorter  time  than  during  the  leisurely  contrac- 
tions of  health,  or  the  frequent,  but  not  sudden, 
contractions  existing  in  some  other  forms  of  dis- 
ease. Though,  therefore,  no  actual  contraction 
exists,  an  obstruction  is  practically  produced  by 
the  increased  velocity  with  which  the  blood  is 
propelled,  through  the  aortic  and  pulmonary 
openings.  The  increased  agitation  in  the  fluid 
thence  arising,  it  is  at  least  probable,  has  a 
principal  part  in  the  production  of  anaemic 
murmurs. 

If  the  heart  beat  quietly,  and  the  impulse  be 
natural,  however  decided  the  pallor  of  the  face. 
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and  whatever  the  watery  condition  of  the  blood, 
no  murmur,  I  believe,  exists  when  no  mechanical 
obstruction  is  present. 

It  is  also  possible  that  the  quantity  of  the 
circulating  fluid  is  decreased  in  such  cases,  in 
addition  to  its  quality  being  altered,  and  that 
while,  by  the  elasticity  of  their  coats,  the  arteries 
are  capable  of  accommodating  themselves  to  the 
diminished  quantity  of  the  fluid,  the  cavities  of  the 
ventricles  retain  their  normal  capacity,  and  that 
on  this  account  an  absolute,  as  well  as  a  compara- 
tive obstruction,  may  exist  to  the  transit  of  the 
blood. 

Concurrently  with  these  anaemic  murmurs  at 
the  origin  of  the  large  arteries,  there  is  often 
heard,  upon  the  application  of  the  stethoscope  to 
the  side  of  the  neck,  a  curious  sort  of  humming 
noise,  which  ceases  when  firm  pressure  is  exerted 
upon  the  jugular  vein  at  a  point  above  that  on 
which  the  end  of  the  stethoscope  is  placed.  It 
is  continuous,  not  intermittent  like  the  arterial 
murmur,  and  is  therefore  sometimes  called  the 
"  continuous  humming,"  as  well  as  the  "  venous 
murmur  " — "  hruit  de  diahle,^^  &:c. 

It  most  probably  depends  upon  partial  obstruc- 
tion to  the  quickened  flow  of  blood  through  the 
veins.  Strong  pressure  causes  it  to  cease  ;  but 
without  pressure,  directly  or  indirectly  applied, 
it  is,  I  believe,  never  heard.  Like  the  anaemic 
murmur  of  the  arteries,  it  is  supposed  to  be  asso- 
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ciated  with  a  watery  condition  of  the  blood, 
and  it  is,  we  are  told,  a  frequent,  if  not  a  constant, 
attendant  upon  that  state  of  the  system  with  which 
such  a  watery  condition  of  the  blood  is  a  con- 
comitant. 

This  statement  is  not  made  from  my  own 
observation,  but  if  true,  the  venous  hum  may  be 
perhaps  considered  a  useful  assistant  indication 
of  the  anaemic  state. 

But  great  obstruction  to  the  blood  may,  as  has 
been  previously  hinted,  exist  ;  extensive  disease 
may  be  present  in  the  valves  of  the  heart,  or  in 
the  large  arteries,  and  yet  no  murmur  may  be 
heard.  This  arises  from  circumstances  which 
may  be,  as  they  have  already  been  partially,  illus- 
trated by  the  stream,  in  which  a  certain  rapidity 
of  the  current  is  necessary  to  produce  such  an 
agitation  of  the  water  as  will  give  rise  to  sound. 
Though  the  bottom  of  a  rivulet  be  very  uneven, 
and  its  banks  exceedingly  irregular,  yet  if  the 
current  be  not  tolerably  strong,  little  or  no  ripple 
will  be  produced,  and  no  sound  will  be  generated. 
It  is  just  so  with  the  blood ;  rapidity  of  the 
current  of  the  blood,  as  well  as  obstruction 
thereto,  is  necessary  to  produce  such  an  agitation 
among  the  particles  of  the  fluid  as  will  give  rise 
to  sound. 

Hence  it  often  happens  that  a  heart  with  ex- 
tensive disease  of  the  valves  may  be  without 
murmur  while  the  patient  is  quiet,  and  the  circula- 
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tion  is  slow ;  though  immediately  the  circulation  is 
accelerated,  either  by  physical  exertion  or  by  men- 
tal emotion,  a  murmur  becomes  distinct.  Hence, 
also,  it  happens,  that  when  the  cavities  of  the 
heart  become  greatly  distended,  in  consequence 
either  of  the  magnitude  of  the  obstruction,  or  of 
defective  nervous  power,  the  ventricles  are  fre- 
quently incapable  of  acting  upon  and  propelling 
their  contents  with  sufficient  force  to  produce  a 
murmur.  The  channel  is  irregular  enough,  but 
the  rapidity  of  the  current,  and  of  the  resulting 
vibrations,  are  not  equal  to  the  generation  of 
sound.  Hence,  likewise,  it  arises,  that  when  fluid 
is  present  to  a  large  amount  in  the  pericardium, 
the  heart  may  be  so  oppressed  with  the  accumula- 
tion upon  its  exterior,  that,  though  great  obstruc- 
tion exist  within,  no  murmur  is  produced.  Thus 
it  will  be  often  observed  that  when  the  obstruction 
is  greatest,  the  murmur,  if  even  it  be  heard  at  all, 
is  very  feeble;  and  that  when  the  obstruction  is 
small,  the  murmur  is  very  loud ;  thus  also,  in 
persons  who,  for  weeks  and  months,  and  even 
years,  have  presented  notably  morbid  cardiac 
sounds,  these  sounds,  if  the  individuals  are  not 
carried  off  suddenly,  very  frequently,  or  perhaps 
even  generally,  cease  altogether  some  days  before 
death. 

The  cause  of  this,  as  before  stated,  is  either 
that  the  heart  does  not  contract  with  sufficient 
power,  or,  if   it   act   forcibly,  that  it  cannot  act 
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upon,  and  propel  through  the  contracted  orifices, 
the  large  quantity  of  blood  which  distends  its 
cavities  with  a  rapidity  sufficient  to  give  rise  to 
sound. 

Let,  then,  the  student  ever  bear  in  mind  the 
truth,  that  mere  obstruction  is  not  in  itself  suffi- 
cient, but  that  a  certain  force  or  rapidity  of  the 
circulation  must  be  necessarily  combined  with  that 
obstruction,  to  give  rise  to  morbid  endocardial 
sounds.  Murmurs  may  exist  without  any  obstruc- 
tion of  an  organic  kind  ;  but  without  a  certain 
degree  of  force  in  the  circulating  current  they 
cannot  exist. 

Pericardial  Murmurs. — The  movements  of 
the  heart  in  the  pericardium,  when  it  is  healthy, 
are  not  accompanied  with  any  sound.  The  folds 
of  the  glistening  and  slippery  membrane,  like 
those  of  the  pleura,  glide  over  each  other  without 
noise.  But  when  the  surface  of  the  membrane 
is  rendered  rough  by  inflammation  ;  when  solid 
or  semi-solid  plastic  lymph  is  effiased  upon  one 
or  other  of  its  folds,  the  smooth  gliding  motion 
ceases,  attrition  occurs,  and  a  superficial  rubbing 
noise  is  heard  over  the  pericardial  region  upon 
each  motion  of  the  heart.  This  is  ''  pericardial 
rubbing,"  "  exocardial  murmur,"  or  ^^  frotte- 
mentJ' 

It  may  exist  in,  and  be  confined  to,  a  small 
space ;  or,  commencing  locally,  it  may  gradually 
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extend  over  the  entire  surface,  or  it  may  simul- 
taneously appear  over  the  whole,  of  the  membrane 
at  once. 

As  the  fluid  of  pleurisy  removes  pleuritic 
rubbing,  so  the  intervention  of  fluid  between  the 
roughened  surfaces  of  the  pericardium  prevents 
their  attrition,  and  most  commonly  removes  the 
rubbing  sound. 

Under  such  circumstances  the  sound  may 
gradually  disappear  from  below  upwards,  like 
that  of  pleurisy,  as  the  fluid  accumulates  ;  and, 
after  its  entire  cessation,  it  may  gradually  reap- 
pear from  above  downwards,  as  the  fluid  becomes 
absorbed,  and  become  again  audible  over  the  en- 
tire surface  occupied  by  the  pericardiun*!. 

When  only  a  thin  layer  of  fluid  exists  in  the 
serous  sac,  the  rubbing  noise  may,  after  its  tem- 
porary cessation,  be  sometimes  made  to  reappear 
in  certain  situations  by  altering  the  position  of 
the  body,  and  thus  causing  the  effused  fluid  to 
gravitate  to  the  lowest  part  of  the  bag,  and  to 
leave  the  uppermost  surfaces  comparatively  dry. 
It  may  also,  under  similar  circumstances,  be  occa- 
sionally reproduced  by  strong  local  pressure  of 
the  ear  or  stethoscope  ;  by  which  the  two  surfaces 
of  the  membrane  are  brought  into  contact  by  the 
fluid  being  squeezed  away  from  the  part  to  which 
the  pressure  is  applied. 

After  entire  absorption  of   the   fluid,  the   two 

layers  of  the  membrane  commonly  adhere,  when 

the  rubbing  noise  of  course  ceases.     But  some- 
22 
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times  the  absorption  is  incomplete,  or  other 
causes  prevent  the  adherence  of  the  two  layers  of 
the  membrane,  the  surfaces  of  which  continue 
permanently  roughened.  The  pericardial  rubbing 
consequently  remains  behind,  and,  unless  a  fresh 
attack  of  inflammation  occur  by  means  of  which 
adhesion  is  produced,  or  a  fresh  effusion  of  fluid 
takes  place  which  separates  one  layer  from  the 
other,  it  becomes  permanent. 

The  character  of  the  deposit,  in  the  process  of 
time,  becomes  altered.  It  may  consist  of  non- 
plastic  lymph  ;  it  may  be  converted  into  a  hard 
tough  substance,  approaching  the  consistence  of 
fibro-cartilage,  like  the  lining  of  a  calf's  mouth  ; 
or  it  may  consist  partially  of  fluid,  and  partially  of 
cellular  membrane.  The  sound,  which  results 
from  the  attrition  of  the  two  surfaces,  varies  ac- 
cordingly. It  may  be  a  simple  rubbing,  ^'  frotte- 
ment  ;"  it  may  resemble  a  harsh  grating  or  scraping 
noise,  "  raclement ;"  it  may  simulate  precisely  the 
creaking  of  new  leather,  "  cracquement  decuirf 
or,  finally,  its  character  may  very  nearly  approach 
the  bellows  murmur  of  the  valves,  ''  bruit  de 
souffletJ' 

Is  then  a  pericardial  sound  always  to  be  dis- 
tinguished from  an  endocardial  or  valvular  mur- 
mur? Can  it  always  be  positively  stated — this 
is  a  pericardial  rubbing,  and  that  is  an  endo- 
cardial murmur  ?  This  is  inside  the  heart,  and 
that  is  outside  the  heart  ?  By  experienced  aus- 
cultators   it   may  indeed  be   generally  so  stated. 
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but  I  believe  not  always.  For  myself,  at  least,  1 
must  confess  that  I  am  sometimes  in  doubt,  and 
moreover  sometimes  wrong,  in  my  conjectures 
upon  this  question.  The  pericardial  rubbing 
occasionally  so  closely  approximates,  in  character 
and  situation,  the  valvular  murmur;  it  appears 
indeed,  as  regards  the  sound,  so  perfectly  iden- 
tical with  it,  that  I  hesitate  before  I  give  an 
opinion,  or  I  feel  compelled  to  acknowledge  my 
inability  to  form  one.  These  are,  however,  ex- 
ceptive cases,  and  they  constitute  very  rare  excep- 
tions to  a  very  general  rule. 

What,  then,  it  may  be  inquired,  are  the  especial 
characteristics  of  pericardial  sounds  ?  They  are, 
or  commonly  appear  to  be,  more  superficial  than 
even  pulmonary  or  aortic  murmurs  ;  they  approxi- 
mate more  to  a  rubbing  or  grating  noise  than  the 
endocardial  murmurs,  which  have  more  of  a 
blowing  or  whiffing  character ;  they  ordinarily 
occupy  the  period  of  both  the  diastole  and  the 
systole  of  the  ventricles,  and  very  commonly  also 
a  portion  of  the  interval  or  pause ;  they  are,  in 
fact,  less  decidedly  intermittent  than  the  valvular 
murmurs,  and  often  afford  the  impression  of  a 
circular  rubbing  motion,  like  that  of  a  mullar 
used  in  grinding  paint,  rather  than  of  the  pufF  or 
whizz  of  a  valve  ;  they  are  more  localized — 
i.  e.  they  extend  beyond  the  surface,  by  the 
attrition   of  which  they  are  produced   less  than, 
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and    do   not    follow    the  course  of  the   blood   so 
much  as,  valvular  sounds. 

Though  then,  it  is  acknowledged,  that  it  is 
not  possible  to  state  with  absolute  certainty,  in 
all  cases  of  old  standing  disease,  *'  This  is 
a  pericardial  mbbing,"  and  "  that  is  an  endo- 
cardial murmur ;"  yet  the  cases  in  which  this 
difficulty  occurs  are  on  the  whole  very  rare  ;  the 
sounds  are  ordinarily  sufficiently  distinct  to  a 
person  with  a  moderately  good  ear.  So  distinct, 
indeed,  are  they  on  some  occasions,  that  in  cases 
of  acute  endocarditis  accompanied  with  pericar- 
ditis, the  experienced  auscultator  can  often  in  the 
first  place  detect  the  endocardial  murmur,  and 
then  the  gradual  supervention  of  pericardial 
rubbing,  when  the  two  sounds  may  be  heard  at 
the  same  time : — he  can  then  observe,  that,  as  the 
pericardial  effiision  increases,  the  rubbing  be- 
comes so  loud  as  to  drown  the  feebler  sound  of 
the  valves, — that  it  then  gradually  decreases  as 
the  plastic  matter  becomes  partially  absorbed,  and 
that  the  two  sounds  are  again  heard  in  combina- 
tion ;  till  at  length  adhesion  of  the  pericardium 
takes  place,  when  the  endocardial  murmur  be- 
comes again,  as  it  was  in  the  first  instance,  pure 
and  unalloyed. 

Mixed  Murmurs. — Independently  of  the  com- 
bination of  sounds,  which   has   been  just  referred 
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to,  there  are  some  other  irregular  sounds  of  the 
heart,  which  require  a  brief  notice,  and  which 
have  been  deferred  to  this  place,  in  consequence 
of  their  being  dependent  upon  affections  of  other 
organs  conjointly  with  the  heart. 

It  occasionally  happens,  that,  though  the  peri- 
cardium is  adherent,  or  quite  free  from  disease, 
the  pleura  which  is  in  contact  with  its  exterior 
becomes  inflamed,  and  roughened.  Under  such 
circumstances,  though  the  motions  of  the  heart, 
in  its  proper  serous  membrane,  give  rise  to  no 
noise,  the  attrition  of  the  two  surfaces  of  the 
roughened  pleura  does. 

This  sound  cannot  be  always  with  certainty 
distinguished  from  the  proper  rubbing  of  peri- 
carditis. It  may,  however,  be  sometimes  distin- 
guished by  the  following  circumstances.  When 
the  lungs  are  inflated,  they  press  with  more  force 
against  the  heart  bag,  than  when  they  contain  a 
less  amount  of  air.  A  fresh  surface  also  of  the 
pulmonary  pleura  is  probably  brought  in  contact 
with  that  covering  the  pericardium  during  inspi- 
ration. The  consequence  of  this  is,  that  the 
rubbing  noise  dependent  upon  the  action  of  the 
heart  against  the  roughened  pleura,  is  sometimes 
only  heard,  and  is  generally  most  distinctly  heard, 
during  the  inspiration.  It  possesses,  therefore,  a 
double  synchronism.  It  keeps  time  with  the 
respiration,  and  with  the  heart  also  ;  it  disappears 
or  decreases  during  the  expiration,  and  reappears 
22* 
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or  increases  with  each  act  of  inspiration  ;  yet, 
when  occurring,  it  coincides  with  each  pulsation 
of  the  heart. 

Similar  to  the  preceding,  in  many  respects,  is 
another  sound.  This,  however,  differs  in  being 
endocardial,  while  that,  though  not  pericardial,  is 
strictly  speaking  exocardial.  It  is  a  valvular 
sound,  a  pure  bellows  murmur,  "  bruit  de  soufflet," 
which,  though  audible  during  the  inspiration,  and 
during  the  inspiration  only,  is  perfectly  synchro- 
nous with  each  systole  of  the  ventricle.  It  is,  as 
far  as  I  have  observed,  almost  always  audible 
over  the  valves  of  the  pulmonary  artery.  It  may 
be  supposed  to  arise  from  the  small  additional 
pressure,  caused  by  the  inflation  of  the  lungs, 
being  sufficient  under  peculiar  circumstances  to 
create  such  an  obstruction  to  the  progress  of  the 
blood,  as  to  give  rise  to  a  sound.  How,  as  it 
exists  in  some  few  cases,  and  in  very  few  cases 
only,  the  simple  inflation  of  the  lung  is  capable 
of  producing  this  effect,  I  must  confess  I  do  not 
understand. 

It  occasionally  happens,  also,  that  a  gangrenous, 
a  phthisical,  or  a  pneumothoracic  cavity  is  situated 
in  the  immediate  vicinity  of  the  heart,  and  that 
by  each  impulse  of  the  organ  an  agitation  is  pro- 
duced in  the  gaseous  and  fluid  contents  of  that 
cavity. 

Two  such  cases  only  have  occurred  in  my  ex- 
perience.     In  both,  the  sound  was  very  peculiar. 
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and  in  both  the  precise  physical  conditions,  which 
after  death  were  found  to  have  given  rise  to  the 
sound,  were  predicted  during  life.  In  both  the 
noise  was  very  similar.  It  occurred  during  the 
dilatation  as  well  as  during  the  contraction  of  the 
ventricles,  and  evidently  arose  from  the  impres- 
sion made  by  the  stroke  of  the  heart  upon  the 
sides  of  the  cavity,  and  the  agitation  produced  by 
that  impression  in  its  mixed  fluid  and  gaseous 
contents.  The  noise  may  be  perhaps  best  com- 
pared to  that  produced  by  dashing  a  spoon  into 
a  basin  of  porridge,  or  of  hasty  pudding,  and 
may  be  pretty  accurately  represented  by  the  syl- 
lables "  blob  blob — blob  blob."  I  never  heard 
a  similar  sound  produced  by  the  heart.  When 
once  heard,  I  imagine  it  could  not  be  mistaken  ; 
nor  indeed  do  I  believe,  that  it  could  be  well 
mistaken  though  it  had  never  been  heard  before. 


CHAPTER  VI. 

MENSURATION,  OR  EXAMINATION  BY 
ADMEASUREMENT. 

Mensuration  is  assuredly  at  once  the  least 
important,  and  the  least  satisfactory  mode  of 
physically  examining  the  chest.  In  most  dis- 
eases it  is  of  no  use  whatever,  and  even  when 
it  is  apparently  most  applicable,  its  employment 
rarely  affords  results  which  are  perfectly  satisfac- 
tory. It  very  frequently  happens,  that  a  side, 
which  to  the  eye  is  evidently  bulging  and  mis- 
shapen from  the  presence  of  fluid,  or  other  con- 
sequences of  disease,  is  found  upon  admeasure- 
ment to  be  scarcely,  if  at  all,  larger  than  the 
opposite  and  healthy  side. 

The  various  modes  formerly  employed  of  deter- 
mining the  capacity  of  the  chest,  by  measuring 
the  quantity  of  air  a  person  takes  in,  or  exhales, 
by  a  natural,  or  forced  inspiration,  or  expiration, 
are  now  rarely  had  recourse  to.  The  simple 
capacity  of  the  cavity  can  be  as  well  ascertained 
by  Inspection  of  its  form  and  proportions  as  by 
any  other  method.  It  is  indeed  true,  that,  to- 
gether with  a  large  and  round  chest,  the  quantity 
of  air  which  can   be  inspired   may  be  compara- 
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lively,  or  absolutely,  small ;  yet  this  fact  also  may 
be  estimated,  with  accuracy  sufficient  for  all  prac- 
tical purposes,  by  watching  the  amount  of  elevation 
of  the  ribs,  and  the  general  expansion  of  the  whole 
cavity,  upon  a  deep  inspiration. 

Of  the  mode  of  examining  the  comparative 
depth  of  the  two  sides  of  the  upper  part  of  the 
chest,  in  suspected,  or  in  the  early  stage  of, 
phthisis,  by  means  of  instruments,  I  must  acknow- 
ledge that  I  have  no  experience.  I  have  never 
employed  them,  because  I  have  never  felt  need  of 
them.  I  cannot  but  believe  that,  with  a  quick 
and  correct  eye,  and  a  sensitive  touch,  they  are 
unnecessary.  From  my  own  experience  of  other 
modes  of  mensuration,  indeed,  I  am  quite  satisfied, 
that  a  slight  flattening,  or  sinking,  of  one  or 
other  of  the  infra-clavicular  regions,  might  be 
sufficiently  obvious  to  the  eye,  and  that  the  im- 
perfect elevation  of  one  side  might  be  sufficiently 
appreciable  by  both  the  eye  and  hand,  though 
neither  might  be  indicated  by  the  employment  of 
instruments.  Still,  I  must  repeat,  that  of  the  use 
of  callipers  as  instruments  for  measuring  the 
comparative  size  of  the  two  sides  of  the  chest,  I 
have  no  experience.  I  may  therefore  be,  perhaps, 
considered  unqualified  to  form  an  opinion  of  their 
supposed  advantages. 

Mensuration  is  principally  available,  as  a  means 
of  diagnosis  in  diseases  of  the  chest,  in  the  case  of 
inflammatory,  or  of  other  effusions  into  the  pleura. 
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It  has  been  already  stated  more  than  once,  that 
the  first  mechanical  result  of  fluid  effused  into  the 
pleura  is  to  compress  the  spongy  tissue  of  the 
lung,  and  that,  supposing  the  lung  to  be  free  from 
adhesions  to  the  costal  pleura  or  the  diaphragm, 
and  to  be  otherwise  healthy,  as  the  quantity  of 
fluid  increases,  a  corresponding  portion  of  air  is 
usually  squeezed  out  of  the  organ  ;  till  it  is  at 
length  reduced  to  a  small  dense  mass  closely 
pressed  against  the  spine.  The  mediastinum  is 
at  the  same  time  pushed  over  to  the  opposite  side 
of  the  chest.  It  is  then,  but  ordinarily  not  till 
then,  that  the  less  yielding  parietes  of  the  chest 
begin  to  be  enlarged, — it  is  then,  therefore,  but 
commonly  not  till  then,  that  mensuration  becomes 
efiective  as  a  means  of  diagnosis  of  effusion  into 
the  pleura.  One  side  of  the  chest,  therefore,  may 
be  quite  full  of  fluid,  without  any  appreciable 
enlargement.  It  is  not  until  it  becomes,  what 
may  be  said  to  be,  more  than  full,  that  the  ribs 
begin  to  be  expanded,  or  the  intercostal  spaces 
begin  to  bulge. 

But  it  must  be  ever  borne  in  mind,  that  one  side 
of  the  chest  may  be  enlarged  without  any  fluid 
existing  in  the  pleura, — as  from  aneurism,  from 
malignant  disease  of  the  lung,  of  the  liver,  or 
spleen,  and  from  other  morbid  growths,  as  well  as 
from  local  emphysema  the  product  of  local  obstruc- 
tion. It  must  also  be  remembered,  that  the  pleura 
may,  on  the  other  hand  be  quite  full  of  fluid,  and 
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may  yet  be  not  only  not  larger,  but  even  smaller, 
than  the  opposite  or  healthy  side.  After  one  or 
more  attacks  of  pleurisy,  a  portion  of  the  fluid 
may  have  been  absorbed,  and,  from  the  lung  being 
firmly  bound  down  by  adhesion,  and  therefore  in- 
capable of  expansion,  the  ribs  may  have  fallen 
in,  and  the  side  have  consequently  become  de- 
creased in  size  in  proportion  to  the  amount  of 
fluid"  removed. 

Mensuration,  then,  should  not  only  never  be 
considered  as  a  determinate  mode  of  deciding 
upon  the  presence  of  fluid  in  the  pleura,  when 
taken  alone  ;  but  it  should  ever  be  regarded  as  of 
comparatively  little  value  in  confirming  the  diag- 
nosis of  its  presence,  derived  from  other  sources, 
or  dependent  upon  other  modes  of  exploration. 

This  is  more  especially  necessary  to  be  con- 
sidered where  the  operation  of  paracentesis  is 
contemplated.  For  if,  in  a  case  of  urgent  dysp- 
noea threatening  immediate  suffocation,  the  cause 
of  which  is  supposed  to  be  connected  with  effusion 
into  the  pleura,  the  trochar  were  plunged  into 
the  larger  side,  considered,  on  account  of  its  size 
alone,  to  be  the  diseased  side,  it  would  not  un- 
frequently  happen  that  the  healthy  side  would  be 
punctured  ;  the  not  improbable  result  of  which 
might  be,  that  the  healthy  lung  would  be  collapsed 
by  the  admission  of  air  into  the  pleura,  and  the 
patient  fall  dead  at  the  operator's  feet. 

This    has    already  happened  more  than  once 
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from  a  mistake  in  regard  to  percussion,  similar  to 
that  which  is  now  contemplated  in  reference  to 
mensuration.  The  more  dull  was  incorrectly  sup- 
posed to  be  the  diseased  side,  and  to  be  filled  with 
fluid,  while,  in  truth,  it  possessed  its  natural  degree 
of  resonance,  and  only  appeared  to  be  dull  in  con- 
sequence of  the  tympanitic  resonance  of  the  oppo- 
site side,  which  resulted  from  pneumothorax  which 
was  the  real  cause  of  distress.  The  trochar  was 
introduced,  the  air  rushed  in,  the  healthy  lung  was 
collapsed,  and,  that  of  the  other  side  being  already 
collapsed,  the  patients  immediately  dropped  down 
dead.  Hence  arises  the  very  important  practical 
rule,  never  to  introduce  the  trochar  into  one  side 
of  the  chest  supposed  to  be  diseased,  unless  it 
has  been  previously  ascertained  that  the  lung 
of  the  opposite  side,  if  it  be  not  absolutely 
healthy,  is,  at  least,  capable  of  carrying  on  the 
respiration. 

It  has  been  frequently  stated,  as  if  it  were  of 
constant  occurrence,  that  the  side  is  enlarged 
in  pneumothorax.  It  is  true  that  it  may  be 
enlarged  ;  but  it  may  be  also  smaller  than  natural, 
and  it  may  be  of  the  same  dimensions  as  the 
opposite  one.  There  is  no  rule  which  can  be  in 
this  respect  depended  on. 

Mode  of  measuring  the  chest. — The  simplest 
and  best  method  of  measuring  the  comparative 
size  of  the  two  sides  of  the  chest  appears  to  be 
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the  following  : — A  piece  of  tape  is  passed  round 
that  portion  of  the  chest  especially  selected  for 
admeasurement,  and,  while  the  two  extremities  of 
the  tape  are  brought  forward,  it  is  marked  with 
ink  at  the  part  at  which  it  crosses  the  spine.  The 
finger  of  an  assistant  keeps  it  fixed  at  that  part, 
and  the  ends  are  then  pulled  tight,  and  carefully 
marked  upon  the  exact  spot  at  which  they  meet 
in  the  centre  of  the  sternum.  The  space  between 
the  marks  at  the  ends,  and  in  the  centre  of  the 
tape,  of  course  indicates  the  difierence,  if  any,  in 
the  bulk  of  the  two  sides. 

The  examiner  will  be  often  much  surprised  to 
find  how  very  little  this  difference  really  is,  though 
to  the  eye  the  enlargement  of  one  side  appears 
to  be  very  decided.  He  must  be  especially  care- 
ful that  the  tape  is  even  and  straight ;  as  a  slight 
twist,  or  a  very  little  obliquity  in  its  direction, 
may  be  sufficient  to  reduce  to  nothing  the  very 
trifling  difference  which  may  really  exist. 

If  now  the  examiner  be  desirous  to  measure 
the  expansibility,  or  the  capability  of  expansion, 
of  the  two  sides,  he  has  only  to  request  the  assis- 
tant to  keep  his  finger  firmly  pressed  upon  the 
mark  of  the  tape  upon  the  spine  ;  to  draw  the  ends 
moderately  tight  up  to  the  marks  as  before ;  to 
hold  them  loosely  in  his  hand,  so  that  they  may 
slip  easily ;  and  direct  the  patient  to  take  a  deep 
inspiration  or  two.  The  portion  of  tape  which 
23 
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slips  beyond  the  mark  on  each  side  will  be  a 
measure  of  the  absolute  expansibility  of  each. 

When,  as  it  indeed  often  happens,  it  is  thought 
desirable  to  attempt  to  ascertain  whether  the 
process  of  absorption  is  going  on,  or  whether  the 
fluid  is  upon  the  increase, — whether,  in  fact,  the 
side  is  progressively  getting  larger  or  smaller, — 
the  tape  should  be  carefully  preserved  for  future 
use  and  comparison. 

This,  indeed,  really  appears  to  be  one  of  the 
most  important  applications  of  mensuration,  as 
regards  effusion.  Upon  all  future  admeasure- 
ments, the  tape  will  be  an  index,  or  a  sort  of  tide- 
gauge,  of  the  amount  of  fluid  in  the  pleura,  or, 
at  any  rate,  will  correctly  indicate  the  increase  or 
diminution  which  has  taken  place  in  the  compara- 
tive size  of  the  two  sides. 


CHAPTER  VII. 

SUCCUSSION,  OR  EXAMINATION  BY  SHAKING. 

SuccussiON  is  by  far  the  simplest  as  it  is  one  of 
the  oldest  modes  of  examining  the  chest  in  disease. 

When  a  cask  containing  beer,  or  other  fluid,  is 
really  "  full  to  the  bung,"  or  when  a  glass  vial 
is  filled  with  air  alone,  no  sound  is  excited  by 
their  being  shaken.  But  when  the  cask  contains 
air  as  well  as  beer,  or  when  there  is  a  little 
water  in  the  vial,  a  distinct  noise  is  heard  when 
they  are  respectively  agitated,  in  consequence  of 
the  free  motion  of  the  different  fluids  over  each 
other ;  the  vibrations  produced  in  which  are  com- 
municated to  the  wood  of  the  cask,  or  the  glass 
of  which  the  vial  is  made,  and  thence  to  the 
surrounding  air.  Similar  facts  are  observed  in 
disease. 

When  the  pleura  contains  fluid  alone,  whether  it 
be  in  large  or  in  small  quantity,  no  sound  results 
from  shaking  the  body.  When  it  contains  only  air, 
as  in  cases  of  simple  pneumothorax,  even  violent 
agitation  of  the  trunk  is  not  accompanied  with 
sound.  But  when,  from  any  cause,  air  and  fluid 
exist  in  the  pleura  at  the  same  time ;  when, 
whether  it  arise  from  an  empyema  giving  way,  and 
partially  emptying    itself    through,    a    bronchial 
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tube,  from  a  phthisical  vomica  bursting  into 
the  pleura,  or  from  an  opening  with  the  external 
air  being  effected  by  gangrene  of  the  lung,  gas 
gains  admission  into  the  serous  membrane,  and 
pleuritis  with  effusion  results  ;  then  a  very  well- 
marked  sound,  resembling  the  rattling,  or  squash- 
ing of  fluid  in  a  cask,  may  very  generally  be  head 
upon  any  violent  agitation  of  the  patient's  body. 
This  is  Succussion.  It  is  unnecessary  to  describe 
it  farther.  It  is  like  the  noise  produced  by  shaking 
fluid  in  a  cask.     It  can  scarcely  be  mistaken. 

Mode  of  effecting  Succussion. — Sometimes 
the  mere  jerking  of  the  body,  or  a  sudden  twist 
made  by  the  patient  himself,  is  sufficient  to  pro- 
duce Succussion,  and  it  may  be  generally  made 
to  appear,  by  an  assistant  shaking  the  body,  while 
the  ear  of  the  examiner  is  applied  to  the  chest. 
The  most  common,  though  somewhat  clumsy 
mode  of  eliciting  the  sound,  is  for  the  person 
examining  to  give  the  body  a  good  shaking,  and 
then  to  put  the  ear  down  to  the  chest.  But  as 
individuals  suffering  from  the  complaints  with 
which  pneumothorax  is  associated,  are  ordinarily 
feeble,  and  often  greatly  exhausted,  the  least 
distressing,  and,  upon  the  whole,  the  most  satis- 
factory mode  of  eliciting  Succussion,  is  by  press- 
ing the  ear  firmly  upon  the  parietes  of  the  chest, 
and  while  grasping  the  patient's  body  with  one 
arm,  swinging  it  gently  to  and  fro,  and  then  sud- 
denly stopping  the  motion.     When   the  sound  is 
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distinctly  audible,  this  simple  mode  of  proceeding 
will  almost  certainly  produce  it. 

The  sound  of  Succussion  may  differ  in  tone,  as 
in  distinctness,  according  to  the  comparative 
amount  of  the  air  and  fluid  present  in  the  cavity. 
It  is  loud,  deep,  and  resonant,  when  the  cavity  is 
large,  and  when  the  quantity  of  air  is  compara- 
tively great.  It  is  more  feeble  and  treble  when 
the  cavity  is  small,  or  when  in  a  cavity  of  large 
size  there  exists  only  a  small  quantity  of  air. 

As  it  not  unfrequently  happens  in  pneumo- 
thorax with  effusion,  particularly  in  the  latter 
stages  of  the  complaint,  that  the  gas  is  either 
absorbed,  or  driven  out  of  the  pleura,  in  conse- 
quence of  the  gradual  increase  of  the  fluid  effused, 
the  succussion  may  gradually  decrease  in  dis- 
tinctness and  resonance,  and  at  length  entirely 
disappear.  This  usually  arises,  not,  as  has  been 
sometimes  incorrectly  supposed,  in  consequence 
of  the  aperture  into  the  pleura  being  closed,  but  in 
consequence  of  the  serous  membrane  being  quite 
full  of  fluid,  and  therefore  incapable  of  admitting 
the  presence  of  air. 

But  is  Succussion  pathognomonic,  or  only  a 
characteristic,  of  pneumothorax  with  effusion  ? 
It  is  certainly  a  characteristic,  but,  as  certainly,  it 
is  not  a  pathognomonic  sign  of  the  disorder.  It. 
has  been  stated,  that  a  very  large  vomica  con- 
taining some  fluid,  together  with  the  air  whh 
which  such  cavities  are  ordinarily  filled,   has   on 
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some  very  rare  occasions  been  known  to  have  given 
rise  to  Succussion,  as  well  as  to  metallic  tinkling. 
I  have  never  myself  known  it  to  arise  from  such 
a  cause,  nor  have  I  any  recollection  of  meeting  any 
individual  who  had  himself  heard  it  under  such 
circumstances.  But  it  is  clear  that  such  a  case 
might  occur,  and  it  is  probable  that  some  such 
cases  have  already  occurred. 

But  I  have  frequently  heard  that  which,  without 
great  caution,  is  exceedingly  apt  to  lead  to  error, — 
I  mean  the  exactly  similar  sound  which  often 
arises  from  shaking  the  body,  when  the  stomach 
contains  a  mixture  of  air  and  fluid.  Both  sounds 
are  often  heard  and  felt  by  the  patient  himself, 
and  both  are  sometimes  heard  by  persons  stand- 
ing near  to  him,  without  applying  the  ear  to  the 
chest.  The  best  mode,  and  in  some  cases  the 
only  mode,  of  discriminating  between  the  two,  is 
to  examine  the  patient  frequently,  when  the 
stomach  is  empty,  as  well  as  when  it  is  full,  and 
before  as  well  as  after  his  meals.  Other  physical 
signs,  and  other  general  symptoms,  and  the 
history  of  the  complaint,  will  of  course  mate- 
rially contribute  towards  the  diagnosis  ;  though, 
without  repeated  and  careful  examinations,  it  is 
sometimes  exceedingly  difficult  to  arrive  at  cer- 
tain conclusions  upon  the  matter. 

THE    END. 
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the  same  type,  though  arranged  to  form  a  larger  page.  A  few  copies  of  the  four  volume  edition, 
on  extra  fine  thick  paper,  still  remain^  aad  can  be  had  by  gentlemen  desirous  of  procuring  a 
beautiful  work  fur  their  libraries. 


ROSCOE'S  KINGS  OF  ENGLAND. 

LIVES  OF  THE  KINGS  OF  ENGLAND  FROM  THE 

NORMAN  CONQUEST. 

WITH  ANECDOTES  OF  THEIR  COURTS. 

NOW  FIRST  PUBLISHED  FROM  OFFICIAL  RECORDS  AND  OTHER  DOCUMENTS. 

BY  THOMAS  ROSCOE. 
Forming  a  neat  duodecimo  series,  to  match  Miss  Strickland's  "Queens  of  England." 
Volume  I.  contains  the  Life  of"  William  the  Conqueror." 
♦'The  'Lives  of  the  Kings  of  England,'  must  therefore  prove  a  valuable  auxiliary  to  those 
readers,  who,  fond  of  tracins  effects  up  to  their  true  causes,  are  desirous  of  ascertaining  tlie  real 
share  contributed  by  each  of  the  British  Sovereigns  to  those  results  which  have  conferred  on  our 
country  and  nation  their  present  proud  pre-eminence  in  power,  prosperity, freedom,  and  glory. 
To  such  as  seek  amusement  only,  they  cannot  fail  to  be  equally  acceptable,  as  a  connected 
record  of  the  sayings  and  doings  of  personages,  many  of  them  ranking  foremost  as  models  of 
chivalry,  and  most  enjoying  the  highest  renown  among  the  politicians  and  the  warriors  of  their 
own  time." 


MOORE'S  IRELAND. 
THE     HISTORY    OF    IRELAND, 

FROM  THE  EARLIEST  KINGS  OF  THAT  REALM  DOWN  TO  ITS  LATEST 

CHIEFS. 
In  two  octavo  volumes,  extra  cloth. 
Mr.  Moore  has  at  length  completed  his  History  of  Ireland  during  the  most  troubled  and  inte*  1 
resting  perio-ls  through  which  it  has  passed.     Those  who  have  possessed  themselves  of  the  work  i 
as  far  as  the  Great  Expedition  against  Scotland  in  1545,  can  procure  the  second  volume  separate,  j 


PUBLISHED  BY  LEA  &.  BLANCHARD. 

INGERSOLL'S  LATE   WAR. 

HISTORICAL  SKETCH 

OF  THE 

SECOND    WAR 

BETWEEN  THE   UNITED   STATES  OF  AMERICA  AND  GREAT  BRI- 
TAIN, DECLARED  BY  ACT  OF  CONGRESS,  JUNE  18,  1812, 
AND  CONCLUDED  BY  PEACE,  FEB.  15,  1815. 
BY  CHARLES  J.  INGERSOLL. 
One  volume  octavo  of  516  pages,  embracing  the  Events  of  1812 — 1813.     Beautifully 
printed,  and  done  up  in  neat  extra  cloth. 

"The  History  of  Mr.  Ingersoll,  we  cannot  doubt,  will  create  no  little  excitement  throughout 
the  country.  The  universally  interesting  nature  of  the  subject,  the  vigour  and  ability  with 
which  it  is  evidently  written,  and  the  manner  in  which  distinguished  men,  living  and  dead, 
were  connected  with  the  great  events  it  narrates,  will  combine  to  give  it  a  very  wide  circula- 
tion. It  will  be  in  many  respects  the  most  marked  publication  of  the  day.  We  can  see  marks 
of  a  vigour  of  mind,  a  fulness  of  investigation  and  a  striking  originality  of  manner,  which  can- 
not fail  to  make  the  book  exceedingly  attractive  to  a  very  wide  circle  of  readers."— iV^.  Y. 
Courier  and  Enquirer. 

"  We  do  not  remember  ever  to  have  read  a  more  striking  sketch  than  the  one  just  preceding. 
It  is  of  a  character  witii  the  whole  book,  and  imparts  to  the  style  of  the  writer  a  degree  of  un- 
usual spirit,  making  it  more  like  some  well-told  and  ingenious  story,  than  the  detail  of  mere 
matters  of  fact.  We  have  no  doubt  that  Mr.  IngersoU's  book  will  be  rapidly  purcliased  and 
eagerly  read.  Men  of  all  parties  will  admire  its  frankness,  and  the  numerous  rich  and  long- 
buried  stores  of  information  with  which  it  abounds.  Even  those  who  would  assail,  will  pause 
before  views  so  ably,  so  boldly,  and  so  intelligently  expressed,  and  portraits  so  critical  and 
juai."— Daily  Union. 


FRENCH  COOKERY. 

In  One  Large   Octavo  Volume,  "w-ith  many  Cuts. 

THE  MODERN  COOK; 

A  PRACTICAL  GUIDE  TO  THE  CULINARY  ART  IN  ALL  ITS 

BRANCHES, 

ADAPTED   AS   WELL   FOR   THE   LARGEST  ESTABLISHMENTS   AS   FOR 

PRIVATE    FAMILIES. 

BY  CHARLES  ELME  FRANCATELLI, 

Pupil  of  the  celebrated  Careme;  late  Maitre  D'Hotel,  and  Chief  Cook  to  her 

Majesty  the  Queen,  &c. 

IN  ONE  VERY  NEAT  OCTAVO  VOLUME,  WITH  UPV7ARDS  OF  SIXTY  ILLUSTRATIONS. 

This  volume  will  take  tlie  place  formerly  occupied  by  the  elaborate  work  of  Ude.  It  con- 
tains  ample  instructions  for  making  all  the  choicest  French  dishes,  from  the  simplest  to  the 
most  complex. 


CHEMISTRY  OF  THE  FOUR  SEASONS, 

B  Y    GRIFFITH. 

IN  ONE  VERY  NEAT  DUODECIMO  VOLUME.       WiTH  NUMEROUS  WOOD-CUTS. 

The  object  of  this  little  book  is  to  show  in  a  popular  and  agreeable  manner  the  chemical 
agency  exerted  in  the  various  phenomena  of  nature.  It  forms  a  neat  volume  for  the  Centre 
Table. 

A  TREATISE  ON 

CORNS,  BUNIONS,  THE   DISEASES  OF  THE  NAILS,  AND 

THE  GENERAL  MANAGEMENT  OF  THE  FEET. 

BY  LEWIS  DURLACIIER,  Surgeon   CiiiEoroDisT  to  the  Queen. 
In  one  duodecimo  volume,  cloth. 
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.  OF   THE 

i  QUEENS  OE  ENGLAND, 

FROM 

THE  NOEMAN  CONaUEST; 

WITH 

ANECDOTES  OF   THEIK  COURTS, 

NOW  FIRST   PUBLISHED  FROM 

OFFICIAL  RECORDS  AND  OTHER  AUTHENTIC  DOCUMENTS, 
PRIVATE  AS  WELL  AS  PUBLIC. 

NEW  EDITION,  WITH  CORRECTIONS  AND  ADDITIONS 

BY 

AGNES    STRICKLAND. 

"  The  treasures  of  antiquity,  laid  up 
In  old  historic  rolls,  I  opened." 

Beaumont. 

EIGHT  VOLUMES  ARE  NOW  READY. 

VOL.  I. —  Contains  Matilda  of  Flanders,  Matilda  of  Scotland,  Adelicia  of  Louvaioe, 

Matilda  of  Boulogne,  and  Eleanor  of  Aquitaine.    Price  50  Cents,  in  fancy  paper. 
VOL.  11.  —  Berengaria  of  Navarre,  Isabella  of  Angouieme,  Eleanor  of  Provence,  Eleanor 

of  Castile,  Marguerite  of  France,  Isabella  of  France,  Philippa  of  Hainault,  and 

Ann  of  Bohemia.    Price  50  Cents. 
VOL.  III.  —  Isabella  ofValois,  Joanna  of  Navarre,  Katharine  of  Valois,  Margaret  of 

Anjou,  Elizabeth  Woodville,  and  Ann  of  Warwick.    Price  50  Cents. 
VOL.  IV.  —  Elizabeth  of  York,  Katharine  of  Arragon,  Ann  Boleyn,  Jane  Seymour,  Ann 

of  Cleves,  and  Katharine  Howard.    Price  65  Cents. 
;    VOL.  V. —  Katharine  Parr,  and  Queen  Mary.    Price  65  Cents. 
VOL  VI.—  Queen  Eli2abeth.    Price  65  Cents. 

VOL.  VII.  —  Queen  Elizabeth  (continued),  and  Ann  of  Denmark.    Price  65  Cents. 
VOL.  VIII.—  Henrietta  Maria,  and  Catherine  of  Braganza.    Price  65  Cents. 

Any  Volume  sold  separately,  or  the  whole  to  match  in  extra  green  cloth. 


PUBLISHED    BY 

LEA   AND    BLANCHARD. 
PHILADELPHIA: 


PUBLISHED  BY  LEA  AND  BLANCHARD. 

MISS  ACTON'S  COOKERY. 


MODERN  COOKERY  IN  ALL  ITS  BRANCHES,  reduced  to  a 
System  of  Easy  Practice,  for  the  use  of  Private  Families.  In  a  Series 
of  Practical  Receipts,  all  of  which  are  given  w^ith  the  most  minute 
exactness.  By  Eliza  Acton.  With  numerous  Wood-cut  Illustrations. 
To  which  is  added,  a  Table  of  Weights  and  Measures.  The  whole 
revised  and  prepared  for  American  Housekeepers,  by  Mrs.  Sarah 
J.  Hale,  from  the  second  London  edition.     In  one  large  12mo.  volume. 


The  publishers  beg  to  present  a  few  of  the  testimonials  of  the  English 
press  in  favour  of  this  work. 

"  Miss  Eliza  Acton  may  congratulate  herself  on  having  composed  a  work  of  great  utility,  and 
one  that  is  speedily  finding  its  way  to  every  'dresser'  in  the  kingdom.  Her  Cookery-book  13 
unquestionably  the  most  valuable  compendium  of  the  art  that  has  yet  been  published.  It 
Btrongiy  inculcates  economical  principles,  and  points  out  how  good  things  may  be  concocted 
without  that  reckless  extravagance  which  good  cooks  have  been  wont  to  imagine  the  best  evi- 
dence they  can  give  of  skill  in  their  profession." — London  Morning  Post. 


"  The  arrangement  adopted  by  Miss  Acton  is  excellent.  She  has  trusted  nothing  to  others. 
She  has  proved  all  she  has  written  by  personal  inspection  and  experiment.  The  novel  feature 
of  her  book,  which  will  greatly  facilitate  the  labours  of  the  kitchen,  is  the  summary  appended  to 
each  recipe  of  the  materials  which  it  contains,  with  the  exact  proportion  of  every  ingredient, 
and  the  precise  time  required  to  dress  the  whole." — London  Atlas. 


"Aware  of  our  own  incompetency  to  pronounce  upon  the  claims  of  this  volume  to  the  confi- 
dence of  those  most  interested  in  its  contents,  we  submitted  it  to  more  than  one  professor  of  the 
art  of  cookery.  The  report  made  to  us  is  more  than  favourable.  We  are  assured  that  Miss 
Acton's  instructions  may  be  safely  followed  ;  her  receipts  are  distinguished  for  excellence.  The 
dishes  prepared  according  to  Miss  Acton's  directions — all  of  which,  she  tells  us,  have  been 
tested  and  approved — will  give  satisfaction  by  their  delicacy,  and  will  be  found  economical  in 
price  as  well  as  delid'ous  in  flavour.  With  such  attestations  to  its  superior  worth,  there  is  no 
doubt  that  the  volume  will  be  purchased  and  consulted  by  the  domestic  authorities  of  every 
family  in  which  good  cookery,  combined  with  rigid  economy,  is  an  object  of  interest." — Olobe. 


"  We  have  subjected  this  book  to  the  severe  test  of  practice,  and  we  readily  concede  to  it  the 
merit  of  being  a  most  useful  auxiliary  to  the  presiding  genius  of  the  cuisine.  The  instructions 
it  gives  in  all  that  relates  to  culinary  affairs  are  comprehensive,  judicious,  and  completely 
divested  of  old-fashioned  twaddle.  It  contains,  besides,  some  novel  features,  calculated  to  facili- 
tate the  labours  of  cookery ;  the  principal  of  these  is  the  summary  appended  to  each  receipt  of 
the  exact  quantities  of  the  ingredients  it  contains,  and  the  precise  time  required  to  dress  the 
dish.  To  the  practical  woman  who  seeks  to  combine  comfort  with  economy  in  the  direclioa  of 
her  household  eonccrns,  this  book  will  prove  an  invaluable  treasure." — Sunday  Times. 

"  We  cannot,  therefore,  too  warmly  recommend  to  the  notice  of  our  junior  brethren  this  com- 
pilation of  Eliza  Acton's,  which  will  prove  as  useful  to  young  Mrs.  and  her  cook  in  the  kitchen, 
as  Thomson's  Dispensatory  or  Conspectus  to  the  young  doctor  in  the  library."— Jliedico-CAirur- 
£ical  Review. 

'•  Mistress  Acton  writes  well,  to  the  point,  and  like  a  woman  of  sterling  sense ;  her  preface  ought 
to  be  printed  on  a  broadside,  and  taught  to  all  the  young  ladies  at  all  the  boarding-schools, 
and  all  the  day-schools,  whether  boarding  or  not,  in  England. 

"The  whole  of  Miss  Acton's  receipts,  with  a  few  trifiing  exceptions,  which  are  scrupu- 
lously specified,  '  are  confined  to  such  as  may  be  perfectly  depended  on  from  having  been  proved 
beneath  our  own  roof,  and  under  our  personal  inspection.'  We  add,  moreover,  that  the 
receipts  are  all  reasonable,  and  never  in  any  instance  extravagant.  They  do  not  bid  us  sacri- 
fice ten  pounds  of  excellent  meat  that  we  may  get  a  couple  of  quarts  of  gravy  from  it ;  nor  do  they 
deal  with  butter  and  eggs  as  if  they  cost  nothing.  Miss  Acton's  book  is  a  good  book  in  every 
way ;  there  is  right-mindedness  in  every  page  of  it,  as  well  as  thorough  knowledge  of  the  sub- 
ject she  handles."— Z-ondon  Medical  Gazette.  (14) 
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ENCYCLOPEDIA  AMERICANA, 

A  NEW   EDITION. 


A  POPULAR  DICTIONARY 

OF 

ARTS,  SCIENCES,  LITERATURE,  HISTORY, 
POLITICS  AND  BIOGRAPHY, 

INCLUDING 

A  COPIOUS  COLLECTION  OF  ORIGINAL  ARTICLES 

IN 

AMERICAN  BIOGRAPHY. 

ON  THE  BASIS  OF  THE  SEVENTH  EDITION  OP  THE  GERMAN 

CONVERSATIONS-IiEXICON. 

EDITED   BY 

FRANCIS   LIEBER, 

ASSISTED   BY 

E.  WIGGLESWORTH  AND  T.  G.  BRADFORD. 


PHILADELPHIA: 

LEA    AND    BLANCHARD. 

1843. 


.^g^^^*  IN  THIRTEEN  VOLUMES.  <^^^^g^ 


PUBLISHED   BY   LEA  &   BLANCHAkD; 


Murray's  Encyclopcedia  of  Geography^ 

BROUCS-HT  UP   TO    1842. 

PUBLISHED   BY   SUBSCRIPTION. 


THE 

ENCYCLOPEDIA  OF  GEOGRAPHY: 

COMPRISING 

A  COMPLETE  DESCRIPTION  OF  THE  EARTH, 

PHYSICAL,    STATISTICAL,    C03IMERCIAL,    AND    POLITICAL; 

EXniBITINO 

ITS  RELATION  TO  THE  HEAVENLY  BODIES-ITS  PHYSICAL  STRUCTURE 
—THE  NATURAL  HISTORY  OP  EACH  COUNTRY; 

AND    THE 

INDUSTRY,  COMMERCE,  POLITICAL  INSTITUTIONS,  AND 
CIVIL  AND  SOCIAL  STATE  OF  ALL  NATIONS ; 

BY   HUGH    MURRAY    F.R.S.E. 

ASSISTED   IN 

ASTRONOMY.  &c.  BY  PROF.  WALLACE,  I  BOTANY.  &.c.  BY  PROF.  HOOKER, 
GEOLOGY.  &c.  BY  PROF.  JAMESON.        1  ZOOLOGY,  &c.  BY  W.  SWAINSON 

ILLUSTRATED  BY  EIGHTY-T  C^T-Q  2yLa.PS, 

^nt  about  Slebeii  ?9untrrrt  otijer  Hnsrabinfls  on  K^oo'O 

Representing  the  most  remarkable  objects  of  Nature  and  Art  in  every  region  of  tlio  Globe  ; 

TOOETIIER     WITH 

A   MAP   OF   THE    UNITED   STATES, 

Drawn  by  Drayton,  from  Tanner's  Map,  and  Engraved  on  Copper,  in  which  is  embodied  the 
latest  information  relating  to  the  latornal  Improvements  of  this  country. 

REVISED,  CORRECTED, 
AND  BROUGHT  DOWN  TO  THE  PRESENT  PERIOD, 

AND   THE  PORTION   RELATINa  TO   THE   UNITED   STATES   WRITTEN   ANEW, 

BY  T.   G.   BRADFORD, 
In  Three  handsome  Royal  Octavo  Volumes,  various  bindings. 

Persons  can  be  supplied  by  sending  their  names  to  the  Publishers, 
or  the  general  Agent, 

G.  W.  GORTON 


PHILADELPHIA. 


A  NEW  WORK  FOR  SCHOOLS. 


WHITE'S  UNIVERSAL  HISTORY. 

LEA  AND   BLANCHARD 

HAVE  LATELY   PUBLISHED, 

IIEMINTS  OF  UMIRSAI  HISTORY, 

ON  A  NEW  AND  SYSTEMATIC  PLAN; 

FROM 
THE  EARIilGST  TIMES  TO  THE  TREATY  OF  VIENNA; 

TO    WHICH    IS    ADDED, 

A  SUMMARY  OF  THE  LEADING  EVENTS  SINCE  THAT  PERIOD  , 

FOR   THE 

OSE  OP  SCHOOLS  AND  PRITATE  STUDENTS. 
BY  H.  WHITE,  B.A., 

TRINITY    COLLEGE,    CAMBRIDGE  ; 

WITH   ADDITIONS   AND   aUESTIONS, 

BY  JOHN  S.  HART,  A.M., 

PRINCIPAL   OF   THE   PHILADELPHIA    HIGH    SCHOOL,    AND    PROFESSOR   OF   MORAL 
AND    MENTAL    SCIENCE,    ETC.,  ETC. 

In  one  Volume,  large  Duodecimo,  neatly  bound  in  Maroon. 

The  Publishers,  in  presenting  "  White's  Universal  History'^  to  the  public, 
believe  that  it  is  calculated  to  fill  a  deficiency,  long  existing  in  school-books,  of  a 
good  and  an  accurate  condensed  manual  of  the  History  of  the  World,  fitted  as  an 
essentially  appropriate  work  for  schools.  Some  of  those  now  in  use  have  been 
long  before  the  pubUc,  and  since  their  appearance,  many  interesting  investigations 
have  been  made,  and  important  facts  developed  ;  some  are  meagre  in  their  details, 
and  the  narrations  given  are  proved  by  later  researches  to  be  incorrect ;  while  none 
embrace  a  broad  and  philosophical  view  of  the  gatherings  of  late  historians. 

It  is  believed  that  the  present  volume  is  capable  of  fulfilling  these  indications. 
The  Author,  who  has  had  great  experience  as  a  teacher  of  history,  has  spent 
several  years  in  the  composition  of  the  work  ;  and  every  effort  has  been  made  (o 
insure  its  accuracy  during  its  passage  through  the  press.  In  his  Preface,  he  re- 
marks that  "he  has  consulted  the  best  works  in  the  English  language,  and 
acknowledges  his  great  obligations  to  several  of  the  more  recent  French  and  Ger- 
man writers.  The  references  introduced  in  the  body  of  the  work,  serve  to  indicate 
the  main  sources  from  which  his  information  has  been  derived  ;  and  it  is  hoped 
they  will  also  be  serviceable  to  the  student,  by  directing  the  course  of  his  further 
researches,  as  well  as  inducing  him  to  continue  them  in  a  more  extended  field." 


WHITE'S  UNIVERSAL   HISTORY. 


The  work  is  divided  into  three  parts,  corresponding  with  Ancient,  Middle,  and 
Modern  History;  which  parts  are  again  subdivided  into  centuries,  so  that  the  various 
events  are  presented  in  the  order  of  time,  while  it  is  so  arranged  that  the  annals 
of  each  country  can  be  read  consecutively,  thus  combining  the  advantages  of  both 
the  plans  hitherto  pursued  in  works  of  this  kind.  To  guide  the  researches  of  the 
student,  there  vvill  be  found  numerous  synoptical  tables,  with  remarks  and  sketches 
of  hterature,  antiquities,  and  manners,  at  the  great  chronological  epochs. 

As  to  the  method  to  be  adopted  in  using  tliis  manual,  "  the  compiler  deems  it 
unnecessary  to  offer  any  lengthened  directions  ;  the  experienced  teacher  will  readily 
adopt  that  best  suited  to  those  under  his  charge.  The  work  may  be  used  simply 
as  a  reading-book  ;  but  a  certain  portion  should  be  given  Dut  for  the  attentive  study 
of  the  pupil,  after  which  he  should  be  closely  questioned,  not  only  as  to  the  more 
general  facts,  but  also  the  most  trivial  circumstances  recorded."  To  facilitate  this 
exercise  on  the  part  of  the  teacher,  the  American  Editor,  Mr.  J.  S.  Hart,  has 
added  a  series  of  Questions,  which  will  be  found  very  useful  to  those  who  prefer 
this  mode  of  instruction. 

In  preparing  this  edition,  the  American  Editor  has  paid  particular  attention  to 
those  portions  of  the  work  which  treat  of  American  -History,  making  them  more 
full,  and  correcting  those  mistakes  which  are  inevitable  in  one  residing  at  such  a 
distance  from  the  source  of  information.  His  extended  and  well-earned  reputation 
as  a  teacher,  is  a  sufficient  guarantee  that  whatever  has  passed  under  his  revision 
will  be  free  from  all  errors  of  importance. 

In  conclusion,  the  publishers  have  to  observe,  that  during  the  short  time  in  which 
this  work  has  been  before  the  public,  it  has  received  the  most  flattering  testimonials 
of  approbation.  Already  it  has  been  introduced  into  many  of  the  highest  class  of 
institutions  for  instruction,  and  three  editions  have  been  called  for  in  less  than  a  year. 

A  few  recommendations  and  notices  are  subjoined. 


Messrs.  Lea  ^  Blancliard: 

Gentlemen — I  return  the  volume  of  "Elements  of  Universal  History"  yju 
left  with  me  a  few  days  since.  On  a  cursory  examination,  it  appears  to  m^  to  be 
much  the  best  of  the  elementary  works  on  the  subject  which  I  have  met  with. 
The  author  has  executed  his  method  with  a  great  deal  of  skill,  and  bv  this  means 
has  avoided  much  of  the  confusion  which  is  apt  to  occur  in  manuals  of  Universal 
History.  The  book  is  a  very  comprehensive  one,  and  must  have  cost  Mr.  Wlute 
great  labor  in  collating,  and  still  more  in  arranging  his  materials.  He  shows,  more- 
over, a  direct  acquaintance  with  many  of  the  best  historical  authorities,  among 
them,  those  of  late  years.  I  have  turned  to  several  periods  of  history  which  I 
thought  would  be  most  likely  to  show  its  character,  and  find  them  treated  with 
considerable  fairness  and  accuracy  ;  indeed,  it  is  unusually  free  from  the  prejudices 
that  often  disfigure  books  of  this  sort — I  mean  on  questions  of  history. 

The  book  is  one  that  might,  I  am  incfined  to  think,  be  introduced  with  advan- 
tage as  an  historical  text-book  for  the  younger  classes  in  our  colleges.  It  will  be 
found,  too,  I  believe,  a  convenient  manual  for  private  students,  which  is  one  of  the 
uses  contemplated  by  the  author.  Let  me  add  that,  judging  from  the  passages  I 
have  looked  at,  the  book  is  written  in  good,  unaffected  English. 
Truly  and  respectfully, 

HENRY  REED, 
Professor  of  Belles  Lettres  in  the  University  of  Pennsylvania. 


A  NEW   WORK  FOR  SCHOOLS. 


Clinton  St.,  Phila.  Sept.  15,  1844. 
Messrs.  Lea  (J-  Blanchard  : 

Gentlemen, — I  thank  you  for  the  copy  of  "White's  Elements  of  Universal  His- 
tory," which  you  were  so  kind  as  to  send  me.  After  a  somewhat  careful  examination 
of  it,  I  was  so  much  pleased  with  its  arrangement,  with  the  judgment  evinced  in 
it  in  the  selection  of  facts,  and  in  the  high  moral  tone  which  pervades  it  through- 
out, that  I  determined  to  introduce  it  into  my  school.  My  first  class  have  been 
studying  it  since  the  commencement  of  the  term,  and  I  am  increasingly  pleased 
with  it.  Respectfully  yours,  C.  D.  CLEAVELAND,  A.M. 

Author  of  ''Grecian  Antiquities,  '  (J-c. 


Messrs.  Lea  ^  Blanchard: 

I  am  indebted  to  your  politeness  for  an  opportunity  of  examining  White's  Ele- 
ments of  Universal  History,  lately  published  by  you.  It  gives  me  pleasure  to  add 
my  suffrage  to  the  respectable  testimonials  of  teachers  and  others,  with  which  the 
work  has  been  favoured. 

In  my  opinion,  it  affords  to  teachers  and  students  a  facility  for  imparting  and  ac- 
quiring a  knowledge  of  history,  superior  to  any  single  volume  I  have  ever  met 
with,  while  it  proves  an  invaluable  addition,  as  a  book  of  reference,  to  every  pri- 
vate gentleman's  library.  JOSEPH  P.  ENGLES, 

Classical  Institute. 

Philadelphia,  August  20th,  1844. 


Messrs.  Lea  (f  Blanchard: 

Gentlemen — I  offer  you  my  sincere  thanks  for  the  copy  of  "  White's  Universal 
History,"  which  you  were  so  kind  as  to  send  me  a  few  days  ago.  The  work 
pleases  me  so  much,  that  I  have  determined  to  use  it  in  my  academy. 

I  am,  very  respectfully. 

Your  obedient  servant, 

CHA'S  PICOT. 


NOTICES  OF  THE  PRESS. 

The  Westminster  Review .  in  noticing  the  work.  (  things,  and  separates,  by  typographical  changes, 

remarks— "  Without  branching  out  into  unneces-  \  the  narrative  of  events  from  the  commentary  on 

sary  or  minute  deiails,  it  contains  a  succinct  nar-  ^  them." — Spectator. 
rative  of  the  principal  events  in  our  world's  his 
tory,  from  the  earliest  ages  to  the  present  time 
drawn  up  in  a  simple  and  luminous  style. 

The  author  makes  no  pretensions  to  nriginality;  ^  "This  work  appears  to  us  to  supply  a  want 
"If  he  shall  be  pronounced  fortunate  in  the  ^^  ^^hich  has  long  been  felt  in  American  Schools 
choice  and  condensation  of  his  materials,  he  ;:  ^^^i  CdJeges.  The  History  of  the  World,  from 
will,"  he  says,  "have  attained  the  object  of  his  \  the  Creation  down  to  the  present  time,  has  been 
wishes."  This  modest  claim  we,  for  our  part,  ^  arranged  by  Mr.  White  in  such  a  way  as  to  ren- 
unhegitatingly  accord  to  his  labours.  The  present  l  Jer  the  study  of  his  elegant  synopsis  easy  and 
summary  will  not  only  prove  a  valuable  class-  \  agreeable.  From  its  character,  we  believe  that 
book,  but  may  be  advantageously  consulted  by  \  ti,ig  book  is  ultimately  destined  to  supersede  eve- 
those  who  have  not  in  youth  been  systematically  \  xy  other  in  the  same  department  that  has  hitherto 
trained  in  historical  knowledge."  \  appeared.  The  style  in  which  it  is  '  got  up' 
\  does  credit  to  the  enterprising  publishers." — JVcw 

"  The  Elements  of  Universal  History"  is  on-  \  World. 
titled  to  great  praise  ;  the  writer  has  taken  firm 


"  This  work  has  been  compiled  with  skill." — 
.^tkeiKBum. 


grasp  of  his  subject :  he  exhibits  a  just  estimate  of   '       "  We  were  induced,  by  several  notices  of  this 


WHITE'S  UNIVERSAL   HISTORY. 


book,  to  look  with  more  care  into  it  than  we  have 
usually  time  to  bestow  on  works  of  this  class.  It 
is  a  British  production,  but  the  author  is  quite  as 
free  from  prejudice  as  one  could  possibly  expect. 
The  plan  is  very  judicious.  It  compresses  into 
one  volume  a  survey  of  universal  history, — a 
complete  blank  form  which  the  student  can  com- 
prehend at  a  glance,  and  fill  up  at  his  leisure. 
For  schools  ii  is  particularly  well  adapted,  as  the 
questions  upon  the  text,  appended  by  Mr.  Hart, 
facilitate  the  use  of  it  for  tlie  teacher  and  increase 
its  value  for  the  learner." — J^orth  American. 

"A  work  which  gives,  in  a  succinct  narration, 
the  principal  events  in  the  history  of  the  world,  if 
I  faithfully  executed,  cannot  fail  to  be  of  vast  im- 
portance to  private  students  as  well  as  for  the  use 
of  schools.  The  volume  here  given  to  the  pub- 
lic, has  evidently  been  prepared  with  much  care. 
It  is  arranged  with  great  convenience,  and  the 
narratives  of  events  are  given  in  a  style  that 
will  doubtless  prove  interesting  to  every  reader. 
We  think  it  one  of  the  best  manuals  of  Universal 
History  that  has  ever  been  published." — Satur- 
day Courier. 

"  On  the  whole,  this  must  be  regarded  as  one 
of  the  most  compendious  and  well  arranged 
works  that  have  appeared  ;  and  if  used  for  no 
otlier  purpose  than  as  a  chronological  guide,  will 
prove  most  valuable." — Saturday  Post.  ; 

"  The  great  merit  is  in  the  arrangement  of  the 
matter,  which  is  admirable,  and  will  be  found  to 
assist,  in  an.eminent  degree,  the  teacher  and  the 
reader. 

"  Mr.  Hart  has  well  executed  his  share  of  the 
work,  and  given  thereto  an  important  ingredient 
in  its  usefulness." — U.  S.  Gazette. 

"  It  IS  on  a  new  and  excellent  systematic  plan, 


containing  a  brief  narrative  of  the  principal 
events  in  the  history  of  the  world,  from  the  ear- 
liest agns  to  the  present  time.  An  important 
feature  in  the  work,  is  its  arrangement  into  pe- 
riods of  centuries.  This  is  decidedly  of  very 
great  advantage  to  the  student,  and  cannot  fail  to 
commend  the  work." — Boston  Atlas. 

"  The  work  is  a  brief  narrative  of  the  principal 
and  most  interesting  events  in  the  history  of  the 
world,  but  these  events  are  placed  in  such  a 
shape  as  to  enable  the  mind  of  the  student  ot 
reader  to  grasp  them  with  more  certainly  and 
less  difficulty  of  retention  than  by  the  old-fashion 
ed  method. — This  must  surely  operate  as  a  pow 
erful  recommendation  in  favour  of  its  usefulness 
to  the  casual  reader,  as  well  as  to  the  student— 
we  allude  particularly  to  its  chronological  ar- 
rangement, and  general  memoranda  of  events, 
comprised  within  the  limits  of  the  last  century — 
the  genealogical  tables  with  which  it  abounds, 
and  the  conciseness,  yet  clearness  of  its  notes. 
The  author  is  indebted  to  the  most  scientific  of 
modern  travellers,  (in  whom  only  he  seems  to 
place  confidence)  for  the  valuable  information  he 
gives  in  his  notes,  which,  in  addition  to  the  facts 
they  narrate  and  explain,  display  an  admirable 
perspicuity  of  language  that  must  gratify  the 
reader,  and  tend  to  increase  his  interest  as  he 
-JV.  Orleans  Age. 


"Under  whatever  circumstances  persons  are 
led  to  seek  an  acquaintance  with  general  history, 
the  work  by  Mr.  While  will  serve  to  gratify  their 
longings  in  this  particular,  and  to  aid  them  in 
treasuring  up  a  vast  amount  of  well  arranged 
and  clearly  told  historical  incidents,  of  the  dif- 
ferent people  who  have  flourished,  in  successive 
ages,  from  the  earliest  date  down  to  the  present 
time. —  Colonization  Herald. 


STATE  OF  NEW  YORK: 
Secretary's  Office,  7 

DEPARTMEifT  OF  CoMMON  ScHooEs,  >  Albany,  October  14,  1845. 

Messrs.  Lea  and  Blancliard  : 

GEKTLEMEisr,  —  I  have  examined  the  copy  of  "  White's  Universal  History," 
which  you  were  so  obliging  as  to  forward  me,  and  cheerfully  and  fully  concur  in 
the  commendations  of  its  value,  as  a  comprehensive  and  enlightened  survey  of 
the  ancient  and  modern  world,  which  many  of  the  most  competent  judges  have, 
as  I  perceive,  already  bestowed  upon  it.  It  appears  to  me  to  be  admirably  adapted 
to  the  purposes  of  our  public  schools  ;  and  I  unhesitatingly  approve  of  its  intro- 
duction into  these  seminaries  of  elementary  instruction. 

Very  respectfully,  your  obedient  servant, 

SAMUEL  S.  RANDALL, 
Deputy  Superintendent  of  Common  Schools. 

As  this  work  is  prepared  with  reference  to  general  reading,  as  well  as  for 
Schools,  an  edition  has  been  prepared  without  questions,  making  it  a  very  valua- 
ble volume  for  District  School  and  other  Libraries. 


^  PUBLISHED    BY  LEA    &   BLANCHARD; 


WORKS    FOR 


A   NEW  EDITION  OF 


ARNOTT'S  ELEMENTS  OF  PHYSICS,  OR  NATURAL  PHI- 
LOSOPHY,GENERA.L  AND  MEDICAL.  Written  for  universal 
use,  in  plain,  or  non-technical  language.  Complete  in  1  vol.  Revised 
and  corrected  frcm  the  last  English  edition,  with  additions,  by  Isaac 
Hays,  M.  D.     A  work  used  extensively  in  various  seminaries. 

HERSCHEL'S  ASTRONOMY,  a  new  edition,  with  a  preface,  and  a 
Series  of  Questions  for  the  examination  of  Students,  with  Engravings, 
by  S.  C.  Walker,  in  1  vol.,  12mo. 

BREWSTER'S  OPTICS,  a  new  edition,  with  an  appendix,  and  numerous 

cuts,  by  Professor  Bache,  in  1  vol.,  12mo. 

BUTLER'S  ATLAS  OF  ANCIENT  GEOGRAPHY,  consisting  trf 
21  coloured  maps,  with  a  complete  accentuated  index. 

BUTLER'S  GEOGRAPHIA  CLASSIC  A,  or  the  Application  of 
Ancient  Geography  to  the  Classics ;  4th  American  edition,  with  Ques- 
tions,  1  vol. 


Bolniar^s  French  Series, 

New  editions  of  the  following  works,  by  A.  Bolmar,  forming  in  connec- 
tion with  "  Bohr.ar's  Levizac,"  a  complete  series  for  the  acquisition  of  the 
French  language. 

A  SELECTION   OF   ONE    HUNDRED    PERRIN'S   FABLES, 

accompanied  by  a  Key,  containing  the  text,  a  literal  and  free  transla- 
tion, arranged  in  such  a  manner  as  to  point  out  the  difference  between 
the  French  ar-d  English  idiom,  &,c.,  in  1  vol.,  12mo., 

A  COLLECTION  OF  COLLOQUIAL  PHRASES,  on  every  topic 
necessary  to  maintain  conversation,  arranged  under  different  heads  with 
numerous  "remarks  on  the  pecuhar  pronunciation  and  uses  of  various 
words  ;  the  whole  so  disposed  as  considerably  to  facilitate  the  acquisi- 
tion of  a  correct  pronunciation  of  the  French,  1  vol.,  18mo. 

LES  AVENTURES  DE  TELEMAQUE  PAR  FENELON,  in  1 

vol.,  12mo.,  accompanied  by  a  Key  to  the  first  eight  books,  in  1  vol., 
r2mo.,  containing  like  the  Fables,  the  text,  a  literal  and  free  translation, 
intended  as  a  sequel  to  the  Fables.     Either  volume  sold  separately. 

ALL  THE  FRENCH  VERBS,  both  regular  and  irregular,  in  a  small 

volume. 


SOLD    BY    ALL   BOOKSELLERS. 
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CHEMISTRY    FOR    STUDENTS: 

ELEMENTARY    CHEMISTRY, 

THEORETICAL  AND  PRACTICAL; 
BY    GEORGE    FOWNES,    PH.D. 

CHEMICAL  LECTURER  TO  THE  MIDDLESEX  HOSPITAL  MEDICAL  SCHOOL,  ETC.  ETC. 
EDITED,  WITH  ADDITIONS, 

BY  ROBERT  BRIDGES,  M.  D., 

PROFESSOR  OF  GENERAL  AND  PHARMACEUTICAL  CHEMISTRY  IN  THE  PHILA- 
DELPHIA   COLLEGE    OF    PHARMACY,    ETC. 

In  one  large  l^mo*  volume,  witli  nearly  t-wo  hundred  wood-cuts* 

The  character  of  this  work  is  such  as  to  recommend  it  to  all  colleges  and  academies  in  want 
of  a  text-book.  It  is  fully  brought  up  to  the  day,  containing  all  the  late  views  and  discoveries 
that  have  so  entirely  changed  the  face  of  the  science,  and  it  is  completely  illustrated  with  very 
numerous  wood  engravings,  explanatory  of  all  the  different  processes  and  forms  of  apparatus. 
Though  strictly  scientific,  it  is  written  with  great  clearness  and  simplicity  of  style,  rendering  it 
easy  to  be  comprehended  by  those  who  arc  commencing  the  study. 

It  may  be  had  well  bound  in  leather,  or  neatly  done  up  in  strong  cloth.  Its  low  price  places 
it  within  the  reach  of  all. 

Extract  of  a  letter  from  Professor  Millington,  of  William  and  Mary  College,  Va. 

"  1  have  perused  the  book  with  much  pleasure,  and  find  it  a  most  admirable  work  ;  and,  to  my 
mind,  such  a  one  as  is  just  now  much  needed  in  schools  and  collefies.  *  *  *  All  the  books  I 
have  met  with  on  chemistry  are  either  too  puerile  or  too  erudite,  and  I  confess  Dr.  Fownes  oook 
seems  to  be  the  happiest  medium  I  have  seen,  and  admirably  suited  to  fill  up  the  hiatus." 

"  He  has  succeeded  in  comprising  the  matter  of  his  work  in  460  duodecimo  pages,  which,  as- 
suredly, is  a  recommendation  of  the  volume  as  a  text-book  for  students.  In  this  respect  it  haa 
advantages  over  any  treatise  which  has  yet  been  ofl!ered  to  American  students.  The  difficulty 
in  a  text-book  of  chemistry  is  to  treat  the  subject  with  sufficient  fulness,  without  going  too  mtjch 
into  detail.  For  students  comparatively  ignorant  of  chemical  science,  the  larger  systems  are 
unprofitable  companions  in  their  attendance  upon  lectures.  They  need  a  work  of  a  more  ele- 
mentary character,  by  which  they  may  be  inducted  into  the  first  principles  of  the  science,  and 
prepared  for  mastering  its  more  abstruse  subjects.  Such  a  treatise  is  the  one  which  we  have 
now  the  pleasure  of  introducing  to  our  readers ;  no  manual  of  chemistry  with  which  we  have 
met  comes  so  near  meeting  the  wants  of  the  begmner.  All  the  prominent  truths  of  the  science, 
up  to  the  present  time,  will  be  found  given  in  it  with  the  utmost  practicable  brevity.  The  style 
is  admirable  for  its  conciseness  and  clearness.  Many  woodcuts  are  supplied,  by  which  pro- 
cesses are  made  intelligible.  The  author  expresses  regret  that  he  could  not  enter  more  largely 
into  organic  chemistry,  but  hl^  details  will  be  found  to  embrace  the  most  important  facts  in  that 
interesting  branch  of  the  science.  We  shall  recommend  his  manual  to  our  class  next  winter."  — 
T^c  Western  Journal  of  Medicine  and  Surgery. 


Though  this  work  has  been  so  recently  published,  it  has  already  been 
adopted  as  a  text-book  by  a  large  number  of  the  higher  schools  and 
colleges  throughout  the  country,  as  well  as  by  Professor  Silliman,  and 
many  of  the  Medical  Institutions.  As  a  work  for  the  upper  classes  in 
academies  and  the  junior  students  of  colleges,  there  has  been  but  one 
opinion  expressed  concerning  it,  and  it  may  now  be  considered  as  the 
Text-book  for  the  Chemical  Student. 
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Now  ready,  in  One  Volume  ^vo.  with  Illustrations. 

THE    HORSE, 

BY  WILLIAM  YOU  ATT. 

A  NEW  EDITION,  WITH  NUMEROUS  ILLUSTRATIONS; 

CONTAINING   A    FULL   ACCOUNT   OF   THE 

DISEASES    OF    THE    HORSE, 

WITH  THEIR  MODE  OF  TREATMENT ; 
HIS    ANATOMY, 

AND  THE  USUAL  OPERATIONS  PERFORMED  ON  HIM; 
HIS  BREEDING,  BREAKING,  AND  MANAGEMENT; 

AND  HINTS  ON  HIS  SOUNDNESS,  AND  THE 
PURCHASE  AND  SALE. 


TOGETHER   WITH    A 

GENERAL  HISTOEY  OF  THE  HORSE; 

A     DISSERTATION     ON 

THE  AMERICAN  TEOTTING  HOUSE, 

HOW  TRAINED  AND  JOCKEYED, 
AN  ACCOUNT  OF  HIS  REMARKABLE  PERFORMANCES; 

AND 

AN  ESSAY  ON  THE  ASS  AND  THE  MULE, 

BY   J.   S.   SKINNER, 

Assistant  Post  Master  General,  and  Editor  of  the  Turf  Eegister. 

PHILADELPHIA: 
LEA    AND    BLANCHARD. 

1844. 


REPUBLISHED  FROM  THE    NEW  EDITION  JUST  ISSUED    IN    LONDON, 
BY  THE  SOCIETY  FOR  DIFFUSING  USEFUL  KNOWLEDGE. 


PHILADELPHIA 
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PUBLISHED   BY   LEA   AND   BLANCHARD.  | 

SKINNER'S  DOG  AND  SPORTSMAN.  ! 

THE  DOG  AND  THE  SPORTSMAN.  | 

EMBRACING  THE    USES,    BREEDINa,    TRAINING,    DISEASES,    ETC.,  OF    DOGS,    AND  AN    AC- 
COUNT OF  THE  DIFFERENT  KINDS  OF  GAME,   WITH  THEIR  HABITS.  | 

ALSO,  HINTS  TO  SHOOTERS,  | 

WITH  VARIOUS  USEFUL  RECIPKS,  &c.,  &c.  j 

By  J.  S.  SKINNER.  j 

With  Plates.     In  one  very  neat  \2mo.  volume,  extra  cloth.  \ 

"  This  is  an  excellent  book.     It  shows  how  serviceable  the  dog  maybe  made,  '' 

and  how  to  make  him  serviceable.     The  excellent  advice  upon  the  treatment  of  i 

the  half-reasoning  animal,  (some  dogs  do  reason,)  should  be  read  by  every  one  ^ 

who  aspires  to  own  a  dog,  that  is  serviceable  in  the  field." — U.  S.  Gazette. 

YOUATT  ON^THE  DOG.  | 

T  H  E     D  O  G.  ' 
BY    WILLIAM   YOUATT. 

CONTAINING   THE  HISTORY  OF  THE  DOG,  HIS  VARIETIES,  QUALITIES, 

ANATOMY,  DISEASES,  TREATMENT,  BREEDING,  &c.,  &c.  : 

In  one  beautiful  volume,  with  all  the  fine  illustrations  beautifully  executed.  i 

Preparing.  1 

CLATER'S  FARRIER.  \ 

EVERY  MAN  HIS  OWN  FARRIER ; 

CONTAINING  THE  CAUSES,  SYMPTOMS,  AND  MOST  APPROVED  \ 

METHODS  OF    CURE  OF  THE  DISEASES  OF   HORSES.  ^ 
BY  FRANCIS  CLATER, 

Author  of  "Every  Man  his  own  Cattle  Doctor."  1 

And  Ills  Son  JOHN   CLATER.  i 

FIRST   AMERICAN  FROM  THE  TWENTY-EIGHTH  LONDON  EDITION,   WITH  NOTES  AND  ^ 

ADDITIONS, 

BY  J.    S.    SKINNER. 

In  one  \2m.o.  volume,  cloth.  I 

«'  Lea  &  Blanchard  have  just  published  Clater's  capital  treatise  on  the  Diseases  of  : 

Horses,  containing  '  the  causes,  symptoms,  and  most  approved  methods  of  cure,'  with  i 

valuable  notes  and  additions  by  J.  S.  Skinner,  Esq.     This  is  the  first  American  from  ■ 

the  twenty-eighth  English  edition  of  this   standard  work,  which  should  find  its  way  ' 
into  the  hands  of  every  lover  of  the  Horse." — N.  Y.  Spirit  of  the  Times. 

CLATER'S    CATTLE  DOCTOR.  ; 

EVERY  MAN  HIS  OWN  CATTLE  DOCTOR.  | 

Containing  the  Causes,  Symptoms  and  Treatment  of  all  Diseases  incident  to 
Oxen,  Sheep  and  Swine;  and  a  Sketch  of  the  Anatomy  and  Physi-  i 
OLOGY  OF  Neat  Cattle.    By  FRANCIS  CLATER.  j 
Edited,  Revised,  and  almost  Rewritten,  by  William  Youatt.     With  Numerous  Addi- 
tions, embracing  an  Essay  on  the  Use  of  Oxen,  and  the  Improvement  in  the  , 
Breed  of  Sheep,  by  J.  S.  Skinner,  Asst.  P.  M.  General.  1 
In  one  duodecimo  volume,  cloth,  with  numerous  illustrations.  " 
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HAWKER    ON    SHOOTING. 

Preparing, 

INSTRUCTIONS  TO  YOUNG  SPORTSMEN  IN  ALL 
THAT  RELATES  TO  GUNS  AND  SHOOTING. 

By  Lieut.  Col.  P.  HAWKER. 

From  the  Enlarged  and  Improved  Ninth  London  Edition. 

EDITED  WITH  MANi'  ALTERATIONS  AND  ADDITIONS, 

By  W.  T.  porter,  Esq.,  Editor  of  the  N.  Y.  Spirit  of  the  Times. 
In  one  large  octavo  volume,  with  numerous  Illustrations. 
This  has  long  been  considered  as  the  standard  work  on  shooting,  and  of  the 
highest  authority  on  all  that  appertains  to  guns  and  their  use.  An  American 
edition  has  been  much  wanted,  that  sportsmen  in  this  country  might  have  such 
a  work  at  a  reasonable  price.  The  editor,  who  is  well  known  to  the  sporting 
world  on  this  side  of  the  water,  has  made  very  extensive  alterations,  so  as  to 
adapt  it  to  our  game  and  sporting  customs.  Many  new  and  beautiful  woodcuts 
have  been  introduced,  in  place  of  comparatively  unimportant  ones  omitted; 
and  the  whole  is  confidently  presented  to  the  sportsmen  of  the  United  States  as 
a  work  in  every  respect  calculated  to  meet  their  wants. 

STABLE  TALK  AND  TABLE  TALK. 

STABLE  TALK  AND  TABLE  TALK, 

OR    SPECTACLES    FOR    YOUNG    SPORTSMEN. 
BY  HARRY  HIE  OVER. 

In  one  very  neat  duodecimo  volume,  extra  cloth. 

These  lively  sketches  answer  to  their  title  very  well.  Wherever  Nimrod  is 
welcome,  there  should  be  cordial  greeting  for  Harry  Hieover.  His  book  is  a 
very  clever  one,  and  contains  many  instructive  hints,  as  well  as  much  light- 
hearted  reading. — Examiner. 

SPORTSMAN'S  LIBRARY. 

THE    SPORTSMAN'S    LIBRARY, 

OR 

HINTS  ON  HUNTERS,  HUNTING,  HOUNDS,  SHOOTING,  GAME, 
DOGS,  GUNS,  FISHING,  COURSING,  &c.  &c. 
In  one  luell printed  volume,  duodecimo,  extra  cloth. 
"  It  has  been  my  object  to  render  this  work  one  oi  instruction  and  of  reference 
as  to  every  subject  connected  with  our  national  sports.     In  the  belief  that  the  task 
has  been  completed  in  accordance  with  the  design,  I  submit  the  work  in  all  hu- 
mility, to  the  favourable  consideration  of  those  whom  I  am  proud  to  call  my  fel- 
low-sportsmen."— Preface. 


AT 


LEA  &  BLANCHARD 

HAVE  COMMENCED  THE  RE-ISSUE,  IN  A  PERIODICAL  FORM,  OF 
OF 

J.     FENIMORE    COOPER 

EMBRACING 

WING-AND-WING, 

THE  SPY,  THE  PIONEERS, 

THE  PILOT,  THE  RED  ROVER, 

THE  WATER-WITCH,  THE  TWO  ADMIRALS, 

LIONEL  LINCOLN,  THE  PRAIRIE, 

HEIDENMAUER,  THE  HEADSMAN, 

THE  PATHFINDER,  THE  DEERSLAYER, 

PRECAUTION,  THE  BRAVO, 

THE  WISH-TON-WISH,  THE  LAST  of  the  MOHICANS, 

HOMEWARD  BOUND,  HOME  AS  FOUND, 

MERCEDES  OF  CASTILE,  THE  MONIKINS, 

AND  THE  TRAVELLING  BACHELOR, 

In  all  twenty-two  different  Works^  or  forty-four  volumes. 


This  edition  will  be  well  printed,  on  good  paper  and  with  legible 
type,  and  in  a  form  suitable  for  convenient  reading,  and  done  up  in 
a  col'oured  wrapper.  As  they  will  all  correspond  in  size,  the  set 
can  be  bound  to  match,  and  will  form  a  beautiful  series  after  it  is 
complete. 

A  work  in  two  volumes,  will  be  issued  every  week  until  the  series 
i.s  complete. 

As  it  will  be  issued  periodically,  copies  can  be  sent  by  mail,  at  a 
postage  of  I5  cent  per  sheet  for  100  miles  or  less,  and  at  2l  cents 
for  over  100  miles. 

Persons  remitting  Five  dollars  free  of  postage,  in  money  current 
in  this  city,  can  have  eleven  Novels  in  the  order  they  may  be  issued. 

Other  works,  in  a  cheap  form  for  extensive  circulation,  such  as 
Boz,  Fielding,  Smollett,  &c.  will  follow. 

PkiladelpJz'ia,  December,  1842. 


-    .4"Cj 


^ 


CHEAP  EDITION  OF  SMOLLETT.  — $1  50.       m 

SlliT  WORKS  OP  TOBlASfflOlllTT, 

WITH  A  MEMOIR  OF  HIS  LIFE  AND  WRITINGS,  BY  SIR  WALTER  SCOTT, 

CONTAINING 

THE  ADVENTURES  OF  RODERICK  RANDOM; 

Price  25  cents. 

THE  ADVENTURES  OF  PEREGRINE   PICKLE; 

Double  Number  —  Price  50  cents. 

THE  EXPEDITION  OF  HUMPHRY  CLINKER; 
y'^ice  25  cents. 

THE  ADVENTURES  OF  FERDINAND  COUNT 
FATHOM  ;  Price  25  cents. 

THE  ADVENTURES  OF  SIR  LAUNCELOT 
GREAVES;— THE  HISTORY  AND  ADVEN- 
TURES OF  AN  ATOM,  AND  SELECT  POEMS; 
In  one  part ;  Price  25  cents. 

The  whole  to  be  printed  in  a  uniform  style  to  match,  and  with  the  last  part 
will  be  given  Title  Pages  and  Table  of  Contents,  that  the  work  may  be 
bound  up  in  one  or  two  volumes. 


SICT  WORKS  OF  111  FIMINfi, 

WITH  A  MEMOIR  OF  HIS  LIFE  AND  WRITINGS,  BY  SIR  WALTER  SCOTT, 

AND    AN     ESSA7     ON     HIS     LIFE     AND     GENIUS,    BY    ARTHUR    MURPHY,     ESQ. 
CONTAINING 

TOM  JONES,  OR  THE   HISTORY  OF  A  FOUND 

LING;  Double  Number  —  Price  50  cents. 
THE    ADVENTURES    OF    JOSEPH    ANDREWS 

AND  HIS   FRIEND   MR.  ABRAHAM  ADAMS; 

Price  25  cents. 
AMELIA ;  Price  25  cents. 
THE  LIFE  OF  JONATHAN   WILD,  WITH  THE 

LIFE  OF  FIELDING,  ESSAY  ON  HIS  GENIUS, 

&c.;  In  one  Part ;  Price  25  cents. 

The  whole  to  be  printed  in  a  uniform  style  to  match^  and  with  the  last  part 
will  he  given  Titles  and  Table  of  Contents,  that  the  v'ork  may  be  bound 
up  in  one  or  two  volumes. 


PHILADELPHIA: 

LEA    &    BLANCHARD, 

FOR    ALL    BOOKSELLERS    AND    NEWS    AGENTS    IN    THE   UNITED    STATES. 

1843. 


CHEAP  EDITION  OF  FIELDING.— $1  25. 


p^^- 


NOW     PUBLISHING 


THE 

COMPLETE    WORKS 

OF 

CHARLES   DICKENS, 

(BOZ.) 
CONTAINING 

OLIVER    TWIST; 

Price  25  cents. 

NICHOLAS  nickleby; 

Double  Number  —  Price  50  cents. 

THE    CURIOSITY    SHOP 

WITH     WOOD     CUTS; 
Double  Number  —  Price  50  cents. 

THE  PICKWICK    PAPERS; 

Double  Number  —  Price  50  cents. 

SKETCHES  OF  EVERY-DAY  LIFEj 

PHce  37j  cents. 

AND 

BARNABY    RUDGE, 

WITH     WOOD     CUTS; 
Double  Number  —  Price  50  cents. 

THIS  EDITION  WILL  BE  WELL  PRINTED  IN  A  UNIFORM  STYLE 
TO  MATCH,  AND    SOLD  AT  THE  VERY  LOW  PRICE  OP 

TW©  BOIiIi^RS  il.K"B  PIF^IT  CBWTTS, 

WHEN     THE    WHOLE    IS    TAKEN     AT   ONE    TIME. 


PHILADELPHIA  : 
LEA     &    BLANCHARD, 

FOR  ALL  BOOKSELLERS  AND  NEWS  AGENTS  IN  THE  UNITED  STATES. 
1843. 


Price  Twenty-Jive  Cents. 


THE 

COMPLETE   COOK. 

PLAIN  AND  PRACTICAL 

DIKECTIONS 

FOR 

COOKING  AND  HOUSEKEEPING;  | 

WITH   UPWARDS   OP 

SEVEN  HUNDRED  RECEIPTS: 

CONSISTING    OP 

DIRECTIONS  FOR  THE  CHOICE  OF  MEAT  AND  POULTRY ; 


PREPARATIONS  FOR  COOKING,  MAKING 
OF  BROTHS  AND    SOUPS; 

BOILING,   ROASTING,   BAKING,  AND    FRYING, 
OF    MEATS,   FISH,    &c. 

SEASONINGS,    COLOURINGS,    COOKING    VEGETABLES  ; 

PREPARING  SALADS,  CLARIFYING; 

MAKING  OF  PASTRY,  PUDDINGS,  GRUELS,  GRAVIES,  GARNISHES,  &c. 

AND,  WITH 

GENERAL  DIRECTIONS  FOR  MAKING  WINES. 

WITH    ADDITIONS    AND    ALTERATIONS, 

BY  J.  M.  SANDERSON, 

Of  the  FranMin  House. 

PfflLADELPHIA:  i 

LEA    AND    BLANCHARD.  i 

AND  SOLD  BY  ALL  BOOKSELLERS  AND  NEWS-AGENTS.  \ 

1843. 


^ 


"^ 


Price  Twenty -jive  Cents,  1 


THE 

COMPLETE 


CONFECTIONER, 

PASTRY-COOK,  AND  BAKER. 


PLAIN  AND  PRACTICAL 
DIRECTIONS   FOR   MAKING 

CONFECTIONAEY  AND   PASTRY, 
AND   FOR  BAKING; 

WITH  UPWARDS  OF  FIVE  HUNDRED  RECEIPTS! 

CONSISTING  OF 

DIRECTIONS  FOR  MAKING  ALL  SORTS  OF  PRESERVES, 
SUGAR-BOILING,  COMFITS,   LOZENGES, 

ORNAMENTAL  CAKES, 

ICES,  LIQUEURS,  WATERS,  GUM-PASTE  ORNAMENTS, 
SYRUPS,  JELLIES,  MARMALADES,  COMPOTES, 

BREAD-BAKING, 

ARTIFICIAL  YEASTS,  FANCY  BISCUITS, 

CAKES,  ROLLS,  MUFFINS,  TARTS,  PIES,  &c.  Ac. 


WITH    ADDITIONS    AND    ALTERATIONS, 

BY  PARKINSON, 

Piaotical  Confectioner,  Chestnut  Street. 


PHILADELPHIA: 
LEA    AND    BLANCHARD, 

AND  SOLD  BY  ALL  BOOKSELLERS  AND  NEWS  AGEMTS.        \ 

^^ ,1814; I 


I  Price  Tioenty-five  Cents, 

\  THE 

\    KITCHEN  AND  FEUIT  GAEDENEE. 


A  SELECT  MANUAL 

OF 

KITCHEN  GARDENING, 

AND 

CULTURE  OF  FRUITS, 

CONTAINING 

FAMIUAR  DIRECTIONS  FOR   THE   MOST  APPROVED 
PRACTICE  IN  EACH  DEPARTMENT, 

DESCRIPTIONS  OF  MAN?  YALDABLE  PRDIT8, 

AND 

A  CALEKDAR  OF  WORK  TO  BE  PERFORMED 
EACH  MONTH  IN  THE  YEAR. 

THE  WHOLE  ADAPTED   TO 
THE  CLIMATE  OF  THE  UNITED  8TATBB. 


PHILADELPHIA: 
LEA    AND    BLANCHARD, 

AMD  SOLD  BY   ALL  BOOKSELLERS   AND   NEWS  AGEim. 

1844. 


5ft^' 


Price  Tiventy-five  Cents. 


THE 


COMPLETE  FLORIST: 


MANUAL   OF   GAEDENING, 


CONTAINING 

\  PRACTICAL  INSTRUCTION 

FOR   THE  MANAGEMENT    OF 

GREENHOUSE   PLANTS," 

AND    FOR   THE    CULTIVATION  OF 

THE  SHRUBBERY,  THE  FLOWER  GARDEN, 
AND  THE  LAWN. 

WITH   DESCRIPTIONS   OF   THOSE 

PLANTS  AND  TREES  MOST  WORTHY  OF  CULTURPJ, 
IN  EACH  DEPARTMENT. 


WITH  ADDITIONS  AND  AMENDMENTS, 

ADAPTED    TO    THE    CLIMATE    OF    THE    UNITED    STATES. 


PHILADELPHIA: 
LEA    AND    BLANCHARD 

AND  SOLD  BY  ALL  BOOKSELLERS  AND  NEWS  AGENTS. 

1844. 


LAW     BOOKS, 

PUBLISHED  BY  LEA  &  BLANCHARD. 


WHEATON^S  INTERNATIONAL  LAW. 

ELEMENTS    OF    INTERNATIONAL    LAW. 

BY   HENRY  WHEATON,   LL.  D., 

MINISTER  OF  THE  UNITED  STATES  AT  THE  COURT  OF  PRUSSIA,  ETC. 

Third  Edition,  Revised  and  Corrected. 
In  one  large  and  beautiful  octavo  volume  of  six  hundred  and  fifty  pages.    Extra  cloth, 

or  fine  law  sheep. 

"In  preparing  for  the  press  the  present  edition  of  the  Elements  of  International  Law,  the  work, 
has  been  subjected  to  a  careful  revision,  and  has  been  considerably  augmented.  The  author 
has  endeavoured  to  avail  himself  of  the  most  recent  questions  which  have  occurred  in  the  inter- 
course of  States,  and  has  especially  sought  for  those  sources  of  information  in  ihe  diplomatic 
correspondence  and  judicial  decisions  of  his  own  country,  which  form  a  rich  collection  of  in- 
structive example.  The  author  has  also  endeavoured  to  justify  the  confidence  with  which  he 
has  been  so  long  honoured  by  his  country  in  the  different  diplomatic  missions  confided  to  him, 
by  availing  himself  of  the  peculiar  opportunities,  and  the  means  of  information  thus  afforded, 
for  a  closer  examination  of  the  different  questions  of  public  law,  which  have  occurred  in  th^ 
international  intercourse  of  Europe  and  America,  since  the  publication  of  the  first  edition  of  the 
present  work.  He  indulges  the  hope  that  these  additions  may  be  found  to  render  it  more  use- 
ful to  the  reader,  and  to  make  it  more  worthy  of  the  favour  with  which  the  previous  editions  have 
been  received." — Preface. 

"We  are  not  surprised  that  a  third  edition  of  this  profound  and  invaluable  work  has  been 
called  for.  Its  appearance  at  this  juncture,  when  the  exigencies  of  the  country  have  directed 
every  intelligent  and  inquiring  mind  to  the  study  of  the  mutual  rights  and  duties  of  nations,  is 
opprotune." — North  American. 


TAYLOR'S    JURISPRUDENCE. 

MEDICAL    JURISPRUDENCE 

BY  ALFRED  S.  TAYLOR, 

Lecturer  on  Medical  Jurisprudence  and  Chemistry  at  Guy's  Hospital. 

With  numerous  Notes  and  Additions,  and  References  to  American  Law. 

BY  R.  E.  GRIFFITH,  M.  D. 

In  one  volume,  octavo,  neat  law  sheep. 


CHITTY'S   MEDICAL  JURISPRUDENCE. 

In  one  octavo  volume,  sheep,  with  numerous  woodcuts. 


TRAILL'S  MEDICAL  JURISPRUDENCE. 

In  one  small  octavo  volume,  cloth. 


Preparing  for  Press. 
A  TREATISE  ON  THE  LAW  OF  CONTRACTS 

AKD  ON 

PARTIES  TO  ACTIONS,  EX  CONTRACTU. 

BY   C.    G.    ADDISON,  ESQ., 

OF  THE  INNER  TEMPLE,  BARRISTER  AT  LAW. 

With  Notes  and  Additions,  adapted  to  American  Practice. 


LAW     BOOKS, 

PUBLISHED  BY  LEA  &  BLANCHARD. 


EAST'S  KING'S  BENCH  REPORTS. 

REPORTS  OF  CASES  ADJUDGED  AND  DETERMINED  IN 
THE  COURT  OF  KING'S  BENCH. 

WITH  TABLES  OF   THE  NAMES   OF  THE  CASES,  AND  PRINCIPAL 
MATTERS. 

BY  EDWARD  HYDE  EAST,  Esq., 

Of  the  Inner  Temple,  Barrister  at  Law. 
EDITED,    WITH     NOTES    AND     REFERENCES, 

BY  G.  M.  WHARTON,  Esq., 

Of  the  Philadelphia  Bar. 
In  S  large  royal  octavo  volumes,  bound  in  best  law  sheep,  raised  bands  and  double 
titles.  Price  to  Subscribers,  only  Twenty-five  Dollars. 
In  this  edition  of  East,  the  sixteen  volumes  of  the  former  edition  have  been  compressed  into 
eigiit— two  volumes  in  one  throughout — but  nothing  has  been  omitted  ;  the  entire  work  will  bfe 
found  with  the  Notes  of  Mr.  Wharton  added  to  those  of  Mr,  Day.  The  great  reduction  of  price 
(from  $72,  the  price  of  the  last  edition,  to  $25,  the  subscription  price  of  this)  together  with  the 
improvement  in  appearance,  will,  it  is  trusted,  procure  for  it  a  ready  sale. 


HILL  ON  TRUSTEES. 

A  PRACTICAL  TREATISE  ON 

LAW  RELATING   TO   TRUSTEES;   THEIR  POWERS,  DU- 
TIES, PRIVILEGES  AND  LIABILITIES. 

By  JAMES  HILL,  Esq., 
Of  the  Inner  Temple,  Barrister  at  Law. 
Edited  by  FRANCIS  J.  TROUBAT,  Esq.,  of  the  Philadelphia  Bar. 
In  one  large  octavo  volume. 
"  As  to  the  merits  of  the  author's  work,  the  editor  can  confidently  say  that,  in  his 
opinion,  it  far  surpasses  any  other  on  the  same  subject.     Every  lawyerwho  peruses  or 
consults  it  will  most  certainly  discover  that  Mr.  Hill  writes  like  a  man  who  has  a  repu- 
tation to  lose  and  not  to  build  up.     Such  writers  are  few  and  precious.     The  editor 
begs  leave  to  iterate  the  important  observation  made  by  the  author,  that  his  work  is 
principally  intended  for  the  instruction  and  guidance  of  trustees.     That  single  feature 
very  much  enhances  its  practical  value." — American  Preface. 

PBEJPJIRIJX'G^  FOR  PUBJjIC^TIOJV, 

A  TREATISE  ON  THE  RISE  AND  ESTABLISHMENT 

OF  THE 

JURISDICTION  OF  THE  COURT  OF  CHANCERY, 

AND  THE  PRINCIPLES  OF  ITS  EQUITABLE  JURISDICTION. 

By  G.  SPENCE,  Esq.,  Q.  C. 

If  Mr.  Spence's  professional  engagements  should  admit  of  his  completing  with  due  accuracy 
a  work  of  this  elaborate  and  comprehensive  character,  he  will  have  conferred  a  lasting  service 
on  his  profession.  This  gentleman's  qualifications  for  the  task  are  undoubtedly  great.  To  say 
nothing  of  his  great  practical  experience,  he  is  the  author  of  the  valuable  "Inquiry  into  the 
Origin  of  the  Laws  of  Modern  Europe,  &.c." — Warren''s  Law  Studies. 

To  be  followed  by  a  work  on  The  Practice  of  the  Court  of  Chancery  by  the  same  Av^hm. 


LAW    BOOKS, 

PUBLISHED    BY   LEA   &   BLANCHARD. 


HILLIARD  ON  REAL  ESTATE. 
THE   AMERICAN   LAW   OF   REAL   ESTATE, 

A  NEW,  GREATLY  ENLARGED  AND  IMPROVED  EDITION. 

BY  FRANCIS  HILLIARD,  Counsellor  at  Law. 

In  two  large  octavo  volumes,  beautifully  printed,  and  bound  in  best  law  sheep. 

What  renders  these  volumes  of  especial  use  to  the  American  Lawyer,  is  the  con- 
stant reference  which  is  had  to  the  various  statutes  of  all  the  states.  It  is,  therefore, 
as  valuable  in  Maine  as  in  Mississippi,  and  in  Georgia  as  in  Massachusetts.  The  addi- 
tions which  this  edition  has  received  in  its  passage  through  the  press,  are  almost  suf- 
ficient to  render  it  a  new  work. 

Judge  Story  says: — "I  think  the  work  a  very  valuable  addition  to  our  present  stock 
of  juridical  literature.  It  embraces  all  that  part  of  Mr.  Cruise's  Digest,  which  is  most  useful  to 
American  lawyers.  But  its  higher  value  is,  that  it  presents  in  a  concise,  but  clear  and  exact 
form,  the  substance  of  American  Law  on  the  same  subject.  I  know  no  work  that  we  possess, 
whose  practical  utility  is  likely  to  be  so  extensively  felt."  "  The  wonder  is,  that  the  author 
has  been  able  to  bring  so  great  a  mass  into  so  condensed  a  text,  at  once  comprehensive  and 
lucid." 

Chancellor  Kent  says  of  the  work  (Commentaries,  Vol.  II.,  p.  635,  note,  5th  edition): — "  It  is 
a  work  of  great  labor  and  intrinsic  value." 

Hon.  Rufus  Choate  says:—"  Mr.  Hilliard's  work  has  been  for  three  or  four  years  in  use,  and 
I  think  that  Mr.  Justice  Story  and  Chancellor  Kent  express  the  general  opinion  of  the  Massa- 
chusetts Bar." 


A   NEW    WORK  ON   COURTS   MARTIAL. 

A  TREATISE  ON  AMERICAN  MILITARY  LAW, 


AND  THE 


PRACTICE  OF  COURTS  MARTIAL.  i| 

WITH  SUGGESTIONS  FOR  THEIR  IMPROVExVLENT.  * 

By  JOHN  O'BRIEN,  Lieut.  U.  S.  Artillery. 
In  one  octavo  volume.    Extra  cloth,  or  law 


"This  work  stands  relatively  to  American  Military  Law  in  the  same  position  that  Black 
stone's  Commentaries  stand  to  Common  Law." — U.  S.  Gazette. 


Will  be  Ready  in  September  1846, 

A  FOURTEENTH  AND  SUPPLEMENTARY  VOLUME 

OF  THE 

ENCYCLOPiEDIA    AMERICANA. 

BY  HENRY  VETHAKE,  Esq.,  LL.  D., 

PROFESSOR  OF  MATHEMATICS  IN  THE  UNIVERSITY  OF  PENNSYLVANIA,  ETC.,  ETC. 

Thirteen  years  have  now  elapsed  since  the  publication  of  the  last  additions  to  the 
Encyclopaedia  Americana,  and  the  numerous  important  events  which  have  transpired 
since  then,  the  advance  made  in  all  the  sciences  and  arts,  and  the  number  of  distin- 
guished men  who  have  become  legitimate  subjects  for  biography,  render  a  supplement 
necessary  for  the  numerous  readers  of  this  widely  diffused  and  popular  work.  In  the 
hands  of  Professor  Vethake,  this  difficult  task  has  been  faithfully  executed,  and  in  a 
short  time,  those  who  possess  the  Encyclopaedia,  will  be  able  to  complete  their  sets. 


'i 


MISCELLANEOUS    WORKS 

IN   VARIOUS   DEPARTMENTS    OF   LITERATURE. 
PUBLISHED   BY    LEA  AND    BLANCHARD. 


ACTON'S  Modern  Cookery,  with  cuts, 
12mo,  cloth. 

AMERICAN      Ornithology,     by     Prince 
Charles  Bonaparte.    In  4  vols,  folio,  half  | 
bound,  colored  plates.  \ 

AMERICAN  Military  Law,  by  Lieut. 
O'Brien,  U.  S.  A.  1  vol.  8vo,  cloth  or 
law  sheep.  \ 

ADDISON  on  Contracts,  at  press.  \ 

ARNOTT'S  Elements  of  Physics.     1  vol.  \ 
Svo,  sheep.  j 

BOZ'S  Complete  Works.     In  7  vols.  Svo,  \ 
extra  cloth,  with  numerous  plates.  ^ 

Same  work,  common  edition,  in   paper,  5 
seven  parts,  price  $2  50.  < 

BENTHAMIANA;    extracts    from    Ben- ^ 
tham.     In  1  vol.  <; 

BROWNE'S  Religio Medici.    1  vol.  12mo,  I 
extra  cloth.  ^ 

BOLMAR'S  French  Series,  consisting  of 
— A  Selection  of  One  Hundred  Perrin's  <. 
Fables,  with  a  Key  to  the  Pronuncia-  ; 
tion  ;  A  Series  of  Colloquial  Phrases;: 
The  First  Eight  Books  of  Fenelon's ' 
Telemachus;  Key  to  the  Same;  A 
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BUTLER'S  Geographia  Classica.  1  vol.^ 
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GIESELER'S    Ecclesiastical    History.     3  ] 

vols,  8vo. 
GRIFFITH'S  Chemistry  of  the  Four  Sea-  \ 
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HEMANS'  Complete  Poetical  Works.    In 

7  vols.  I 
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HILLIARD  on  Real  Estate.  2  vols.  8vo,  \ 
law  sheep.  \ 

HILL  on  Trustees.  1  large  vol.  Svo,  law  > 
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INGERSOLL'S  History  of  the  Late  War.  ; 
1  vol.  Svo.  ) 
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12mo.  ; 

KEBLE'S  Christian  Year.     In  32mo,  ex-  ■ 
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KIRBY    and    Spence's    Entomology.      1 
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Tories.     1  vol.  12mo.  ', 
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New  Letters  to  Sir  Horace 

Mann. 


Memoirs    of   George    the 

Third. 
WHITE'S  Universal  History.    A  new  and 

improved   work  for   Schools,  Colleges, 

&c.;  with  Questions,  by  Professor  Hart. 

In   1  volume,  large   12mo,  extra  cloth, 
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WHEATON'S  International  Law.     Large 
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vol.  Svo, 
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supervision  of  Professor  W.  E.  Horner. 

HORNER'S  Special  Anatomy  and  Histology;  7th  edition,  much  improved.  2  vols. 
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HORNER'S  Dissector.     In  one  vol.  12mo.     With  many  cuts,  almost  a  new  work. 

WILSON'S  Human  Anatomy;  second  edition,  revised,  with  additions  by  Dr.  God- 
dard  :  207  beautiful  cuts.  Svo.  60S  pages. 

WILSON'S  Dissector,  or  Practical  and  Surgical  Anatomy;  with  additions  by  God- 
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PHYSIOLOGY. 

CARPENTER'S  Principles  of  Human  Physiology;  with  notes  and  additions  by  Mere- 
dith Clymer,  M.  D.    Second  edition,  with  over  200  illustrations — in  Svo.  650  pages. 
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MILLER'S  Principles  of  Surgery.  1  vol.  Svo.   526  pages. 
MILLER'S  Practice  of  Surgery.  1  vol.  Svo.   496  pages. 
ROBERTSON  on  the  Teeth.  Svo.  230  pages. 


J 


LEA  Sc  BLANCHARD'S  MEDICAL  PUBLICATIONS. 
THERAPEUTICS    AND    MATERIA   MEDIC  A. 

DUNGLISON'S  Therapeutics  and  Materia  Medica ;  a  new  edition.     2  vols.  8vo.  986 

pages.     Numerous  cuts. 
DUNGLISON'S  Treatise  on  New  Remedies.     Fifth  edition.  Svo.   616  pages. 
ELLIS'S  Medical  Formulary,  by  Morton.     Seventh  edition.  Svo.    262  pages. 
PEREIRA'S  Elements    of  Materia   Medica    and   Therapeutics  ;    edited    by   Carson. 

With  2S0  cuts.     Second  edition.  2  vols.  Svo.  1580  pages. 
ROYLE'S  Materia  Medica  and  Therapeutics ;  edited  by  Carson.     1  vol.  Svo.    Many 

cuts. 

OBSTETRICS. 

CHURCHILL  on  the  Theory  and  Practice  of  Midwifery,  by  Huston.     228  cuts.  Svo. 

528  pages.     Second  edition. 
DEWEES'  System  of  Midwifery;  with  plates.     Tenth  edition.  Svo.  660  pages. 
RIGBY'S  System  of  Midwifery  ;  with  cuts.  Svo.  492  pages. 
RAMSBOTHAM  on  Parturition  ;  with  lithographic  plates.     Imp.  Svo.  458  pages. 

CHEMISTRY,  MEDICAL  PHYSICS  AND  HYGIENE. 

ARNOTT'S  Elements  of  Physics;  with  numerous  cuts,     1  vol.  Svo.  520  pages. 
BRIGHAM  on  the  Influence  of  Mental   Cultivation   and  Excitement.     1  vol.  12mo. 

204  pages. 
DUNGLISON  on  Human  Health ;  second  edition  revised,  with  additions.     Svo.  464 

pages. 
ESQUIROL  on  Insanity.     Translated  by  Hunt.  1  vol.  Svo.  496  pages. 
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A  NEW  MEDICAL  DICTIONAEY. 

In  one  volume,  large  12mo.,  now  ready,  at  a  low  price* 

A  dTctTonary 

OF 

TERMS  USED   IN  MEDICINE 

AND 

THE  COLLATERAL  SCIENCES; 

BY 

RICHARD  D.  HOBLYN,  A.M.,  OXON. 

FIRST   AMERICAN,   FROM  T^E^SECOND    LONDON   EDITION 
REVISED,  WITH   NUMEROUS    ADDITIONS, 

BY  ISAAC  HAYS,  M.D., 

EDITOR  OF  THE  AMERICAN   JOtTRNAL  OF  THE  MEDICAL  SCIENCES. 


OPINIONS    OF  THE   PRESS. 

••  We  hardly  remember  to  have  seen  so  much  valuable  matter  condensed  into  such  a  small 
compass  as  this  little  volume  presents.  The  first  edition  wag  published  in  1835,  and  the  present 
jiay  be  said  to  be  almost  rewritten,  introducing  the  most  recent  terms  on  each  subject.  The 
Etymology.  Greek,  Latin,  &c.,  is  carefully  attended  to,  and  the  explanations  are  clear  and  precise/ 

"  We  cannot  too  strongly  recommend  this  small  and  cheap  volume  to  the  library  of  every  stu- 
dent and  every  practitioner."— Jlfedico-C%irwrg-ica^  Review. 


"  We  gave  a  very  favourable  account  of  this  little  book  on  its  first  appearance,  and  we  have 
only  to  repeat  the  praise  with  increased  emphasis.  It  is,  for  its  size,  decidedly  the  best  book  of  the 
kind,  and  ought  to  be  in  the  possession  of  every  student.  Its  plan  is  sufficiently  comprehensive, 
and  it  contains  animmenscmass  of  necessary  information  inavery  small  compass." — British  and 
Foreign  Medical  Review. 

"A  work  much  wanted,  and  very  ably  executed."— ioridon  Medical  Journal, 

"This  compendious  volume  is  well  adapted  for  the  use  of  students.  It  contains  a  complete 
•glossary  of  the  terms  used  in  medicine,— not  only  those  in  common  use,  but  also  the  more  recent 
nnd  less  familiar  names  introduced  by  modern  writers.  The  introduction  of  tabular  news  of 
different  subjects  is  at  once  comprehensive  and  satisfactory." — Medical  Oautte^ 

"  Concise  and  ingenious." — Johnson's  Medico- Chinir.  Journal. 

"  It  is  a  very  learned,  pains-taking,  complete,  and  useful  work,— a  Dictionary  absolutely 
oaiy  in  a  medical  library." — Spectator. 


"This  is  a  work  that  we  can  cheerfully  recommend  to  all  medical  students,  and  to  every  physi- 
cian who  occasionally  stumbles  across  words,  with  the  meaning  of  which  he  is  not  entirely  fa- 
miliar. It  indeed  fully  comes  up  to  what  a  dictionary  of  terms  ought  to  be  —  full  enough  to 
express  the  entire  signification  of  a  word  in  all  its  bearings,  and  yet  concise  enough  to  have 
that  definition  remembered.  Some  dictionaries,  that  aspire  to  the  character  of  multum  in  parvo, 
are  merely  vocabularies  of  synonyms,  in  which  you  may  seek  in  vain  tor  a  satisfactory  explana- 
tion of  the  meaning  of  terms  ;  while  others  are  essays  on  every  subject  embraced  within  the 
wide  domain  of  the  medical  and  physical  sciences.  Mr.  Hoblyn  has  hit  upon  the  happy  medium, 
and  produced  a  work  that  must  be  highly  esteemed  by  the  medical  profession.  He  not  only  gives 
a  very  accurate  and  full  account  of  the  meaning  of  every  term  employed  in  medicine,  but  also 
its  etymology,  which  is  very  important  in  fixing  the  meaning  in  the  mind.  The  editor  has  per- 
formed no  sham  work  in  bringing  it  out ;  but  has  done,  bona  fide,  what  he  has  undertaken,  as  he 
always  does.  He  has,  not  only  in  name,  but  in  truth,  "  revised  and  adapted  it  to  the  wants  of 
ths  American  practitioner," — having  added  our  native  medicinal  plants,  otficinal  preparations, 
&c.,  and  made  the  work  conform  to  the  Pharmacopoeia  of  the  United  States.  His  additions  are 
numerous,  and  display  a  knowledge  of  medicinal  terms,  highly  creditable  to  his  talenU  and  in- 
dustry."—  The  JSTew  York  Journal  of  Medicine. 

"  It  is  concise,  and  so  may  be  made  the  constant  companion  of  the  student, — and,  being  small, 
is  also  cheap.  The  fact  that  it  has  passed  under  the  revision  of  Dr.  Hays,  is  a  guaranty  that  it 
contains  every  thing  that  might  be  looked  for  in  such  a  work.  VVe  take  it  to  be  specially  adapt- 
ed to  the  wants  of  medical  students  during  ther  attendance  upon  lectures,  to  whom  its  portable 
form  and  small  cost  will  be  strong  recommendations.  Dr.  Hiy?,  by  various  additions  and  altera- 
tions, has  adapted  it  to  the  American  reader."  —  The  fVestera  Journal  of  Medicine  and 
Surgery. 


i 


i 


